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EDEI\rA IN pre-ecla;\ipsta and eclampsia^ 

WiiA.iAM J. Diixkmaxk, ]\r.D., With tiik Assistance of 
Sylvia Krahek, Pii.D., Chicago, III. 

(From the l)i partiiu iil of Obstetrics and Gynecotogn, The University of Chicago, 
and The Chicago Lying-in Hospital) 

T he slipilit iiittin<r edema of the ankles found in most pregnant pa- 
tients late in iiregnaney may be attributed to the increased venous 
pre.s.sure, as demonstrated by Burwell. Pitting edema over the tibiae 
is an almormal oecurronee in the absence of varico.sitics or a previous 
phlebitis. Edema of the face, bands, alidominal wall, vulva, or body 
cavities is always an abnormal finding. We have observed that 35 per 
cent of all types of toxemic jiaticnts bad no demonstrable pitting edema 
of the ])retibial tissues, and an additional 34 per cent bad only slight 
edema of tbe.se tissues. 

Studies of the phy.siology of normal jiregnant and toxemic women 
have been made by us over tlie jiast sixteen years. Over 2,700 patients 
with toxemia have been observed by us, and various examinations have 
been made in the majority of cases. We believe that our data, as well 
as tliose reported in the literature, indicate that the changes incidental 
to normal iiregnancy, namely, an increased ca])illary permeability and a 
delayed or iinjiaired water and sodium cliloride elimination, are greatly 
augmented in certain jiatients, due cither to internal or external factors, 
resulting in an abnormal gain in weight and, eventually, in edema. 

Excess salts, water or jiroducts of metabolism are eliminated from the 
circulation by way of the kidneys. If the renal excretion is slow they 
jiass into the tissue spaces, remaining there until they can be excreted. 
An abnormal amount of water or sodium chloride, either ingested or 

'Read, by title, at tlie Sixty-FIftli Annual Meeting of tbe American Gynecological 
Society, .Seigniory Club, Quo., .luno 17 to 19, 1940. 


Note: Tlie Editors accept no responsibility for the views and statements of 

autliors as publislied in their "Original Communications." 
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injected pax’euterally, may thus initiate an edematous or pre-edematous 
condition. The occurrence of edema should be regarded as a chain of 
events in which an initial abnormality causes a series of subsequent 
changes. The various factors in the chain are fairly well recognized, 
but the primary abnormality and the consequences 'are still moot points 
for discussion. 

The various primary and secondary factors which may be concerned 
in the formation of edema in pre-eclampsia and eclampsia are as follows : 

1. A decreased colloid osmotic or oncotic pressure of tlie serum proteins. 

2. An increased permeability of the capillary walls. 

3. An increased capillary pressure. 

Contributoiy factors, Avhich are of importance, are : 

1. A decreased tissue pressure. 

2. An increased concentration of proteins in the tissue fluids. 

3. A warm environment. 

4. An impaired elimination of water or of sodium chloride, or an excessive 
ingestion of either, or both. 

5. An abnormal hormone metabolism. 

Edema is likely to occur if the colloid osmotic pressure of the serum 
proteins is less than 20 cm. of water. Such a low pressure is usually 
associated with a serum protein concentration of less than 5.5 ± 0.3 Gm. 
per cent, or a serum albumin concentration of less than 2.5 + 0.2 Gm. per 
cent. The average serum protein concentration for normal individuals, 
based on reports in the literature, is 7.5 ± 0.51 Gm. per cent, with a 
range of from 6 to 8.3 per cent. A number of observations have been 
made on the concentration of the plasma or serum protein in pregnant 
patients. The figures for plasma protein include fibrinogen, which 
exerts little, if any, osmotic pi'essure, but amounts to 0.43 Gm. per cent 
in plasma from pregnant patients. We have, therefore, always deter- 
mined the concentration of the serum proteins. The average serum 
protein concentration in normal pregnant patients, calculated from 17 
reports, is 6.5 Gm. per cent; the minimum average figure is 5.75, and 
the maximum is 7.9 Gm. per cent. The average was less than 6.2 Gm. 
per cent in only two reports. 

The figures for serum albumin are not as numerous and range from 
2.96 to 4.07, with an average of 3.72 Gm. per cent. The serum globulin 
range is from 2.2 to 3.83, with an average of 2.90 Gm. per cent. The 
albumin ; globulin ratio ranges from 0.97 to 1.8, with an average of 
1.33. Our average serum albumin is 3.66, globulin 3.00 Gm. per cent, 
and the albumin ;globulin ratio is 1.22. In toxemic patients with edema 
the serum albumin is 3.24 Gm. per cent, and the albumin -.globulin ratio 
is 1.04. 

The reported averages for serum protein and albumin concentrations 
in toxemic patients are listed in Table I. We have calculated the colloid, 
osmotic pressures, with the exception of Strauss’ data. The concentra- 
tions of both serum protein and albumin are decreased, but with the ex- 
ception of two, are above the edema level. Strauss’ calculated oncotic 
pressure for eclampsia is less than 20 cm. Harden ’s data are interesting 
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Table I. Eeported Data for Serum Protein Fractions and Colloid Osmotic 

Pressure in Toxesiic Patients 




SERUJt 

COLLOID OSMOTIC 

AUTHOR 

DI.VGNOSIS 

PRESSURE 


albumin % 

CALCULATED* 



PROTEIN CM. 

^ CM. WATER 

Eastman 

Pre-eclampsia 

5.4 

3.1 

22.0 


Eclampsia 

6.3 

3.5 

27.0 


Low-reserve kid- 

6.2 

3.8 

27.0 


nej’ 




Plass and 

Pre-eclampsia 

5.17 



Bogert 

Eclampsia 

5.77 



Strauss 

Pre-eclampsia 

5.5 

3.1 

21.5 


Eclampsia 

4.9 

2.6 

17.5 

Harden 

1. Pre-eclampsia 

6.5S 

3.81 

29.0 


2. Pre-eclampsia 

5.60 

3.42 

23.0 


1. Eclampsia 

6.37 

3.82 

28.0 


2. Eelampsi.a 

4.97 

3.16 

24.0 

Bergman 

Edema, sliglit 

6.44 




Edema, marked 

6.04 




•M'ells’ formulR : 1. No protein stabiliziition ; 2, witli protein stabilization. 


because lie slated lliat if eiioupili pfolein is iiioesled to equal the meta- 
bolic needs and tlie protein lost in tbc urine, the patient improves clini- 
cally and the ineidenee of eclampsia is markedly reduced. His figures 
for serum ]irotein and allmniin eoneenl rat ions were slightly less in 
patients who wore in '•protein stabilization” than in those obtained on 
admission. 

The average colloid pressure in the various reports listed by Drinker 
and Fields is So. 7, with a range of 26.4 to 46.5 cm. of water, for normal 
individuals. Only a few figures are available for the determined oncotic 
pressure in jirognant iiatients. Rungc and Kessler report that it is 

36.4 cm. in early ])rcgnaney, and 27.6 at term. Kaboth’s figure is 31.5 
cm. of water at term. 

We have delerniined the serum protein and albumin concentrations 
and the colloid osmotic pressure, using Wells’ method for the latter de- 
termination, in a number of normal ])regnant and toxemic patients 
before and after delivery. Our data arc summarized in Table II. We 
have found that the colloid osmotic pressure is 28.7 cm. in normal preg- 
nant patients at term, 24.9 cm. in toxemic iiatients with edema, and 

26.5 cm. in those without edema. The average calculated pressure for 
toxemic patients, based on published reiiorts, is 24.9 cm. Oncotic pres- 
sures and serum ])rolein determinations were made on the same patients 
after delivery. These data serve as controls, since the post-partum pres- 
sures for normal patients are all within the normal range. Many factors 
are concerned in the formation and disa])pearance of edema, but the 
consensus of opinion is that edema is likely to occur if the oncotic pres- 
sure is less than 20 em., and likely to disappear if the pressure exceeds 
this figure. The majority of our pressures are above this figure. Further- 
more, the determined and calculated osmotic pressures coincide. There- 
fore, there ai'e no intrinsic changes in the serum proteins, which might 
account for the edema, as we have po.stulated several years ago. 
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Table II. Serum Protein and Albumin Concentrations and Colloid Osmotic 
Pressure in Pregnant Patients 


' 

NORMAL 

pregnancy 

TOXEMIC PREGNANCY 

NO. OF 

PATIENTS 

MEAN ' 

1 

1 WITH EDEMA ! 

1 WITHOUT EDEMA 

NO. OP 
PATIENTS 

MEAN 

NO. OF ! 
PATIENTS 

MEAN 

Serum Protein, Gm. % 


1 





Ante partum 

15 

6.66 ± 0.06 

14 

6.34 ±0.12 

8 

6.38 

Post partum 

12 

7.12 ± 0.05 

14 

7.12 ± 0.13 



Serum Albumin, Gm. % 







Ante partum 

15 

3.66 + 0.06 

14 

3.24 ± 0.09 ' 

8 

3.3 

Post partum 

12 

3.S1 ± 0.07 

14 

3.32 ± 0.09 



Determined Colloid 







Osmotic Pressure, cm. 







water 







Ante partum 

15 

28.7 ± 0.64 

14 

24.9 ± 0.78 

8 

26.5 

Post partum 

12 

32.9 ± 0.56 

14 

28.6 ±0.67 



Calculated Colloid 







Osmotic Pressure, Wells’ 







formula, cm. water 







Ante partum 

15 

28.9 ± 0.52 

14 

25.9 ± 0.70 

8 

27.5 

Post partum 

12 

32.0 ± 0.47 

14 

29.1 ±0.56 




table III. Serum Protein Concentration in Different Groups of Toxemic 

Patients 


TYPE OP TOXEMIA 

NO. OF 
PATIENTS 

YEAR 

SERUM : 

MEAN 

GM. % 

PROTEIN 

RANGE 

GM. % 

Pre-eclampsia, all patients 

36 

1933 

5.92 ± 0.08 

4.0 - 7.4 

Pre-eclampsia, all patients 

41 

1938 

6.43 ± 0.08 

4.6 - 7.5 

Pre-eclampsia, edematous 

116 

1940 

6.22 ± 0.04 

4.5 - 7.4 

Pre-eclampsia, edema 1 -t 

12 

1940 

6.55 ± 0.08 

6.0 - 7.4 

Pre-eclampsia, edema 4 + 

30 

1940 

6.22, ±0.06 

4.6 - 7.4 

Eclampsia, all patients 

41 

1936 

6.70 ±0.07 

5.1 - 8.4 

Eclampsia, edema 1 + 

19 

1940 

6.36 ±0.12 

5.0 -7.9 

Eclampsia, edema 4 

65 

1940 

6.37 + 0.07 

4.5 -8.5 

Vascular-renal, all patients 

57 

1933 

6.36 ±0.05 

5.0 -8.4 

Vascular-renal, all patients 

62 

1938 

6.71 ± 0.05 

5.1 -8.3 

Vascular-renal, edematous 

87 

1940 

6.67 ±0.04 

5,2 -7.9 

Vascular-renal, edema 4 + 

41 

1940 1 

6.09 + 0.06 

4.6 -7.6 


We have made serum protein determinations on the various groups 
of toxemic patients listed in Table III. The patients in the 1940 group 
had varying amounts of pitting edema, and an additional evidence of 
excessive water retention was that all of them lost at least 12 or more 
kilograms in weight in the post-partum period. If there was more than 
one determination of serum protein before delivery, the lowest figure 
Avas used. We have omitted all patients ivith acute or chronic glomerulo- 
nephritis, or with marked renal impairment from nephrosclerosis. The 
post-partum figures for the urea clearance were 74 per cent after pre- 
eclampsia, 80 per cent after eclampsia, and 70 per cent for the vascular- 
renal disease group, indicating normal renal function. A further 
division of patients having a l-i edema, and those ivith a 4-i edema, was 
made, liut it showed no correlation between the serum protein concentra- 
tion and the amount of edema. The means for pre-eclampsia and 
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eclampsia were 6.22 and 6.36 Clm. per cent, respectively. These figures, 
as well as the fact that only 16 per cent of the pre-eelamptic, and 12 per 
cent of the eclamptic patients had a serum protein concentration of 
5.5 Gm. or less, indicate that the cause of the edema in over 80 per cent 
of onr toxemic patients is not due to a hypoproteinemia. 

Table IV. Percentage of Patients IVith Serum Protein Concentration 

OP Less Than 



GRAM.S PER CENT 

5.0 I 

5.6 1 

6.0 

Pre-eclampsia 

4 1 

16 

39 

Eclampsia, edema 1 4- 

0 

11 1 

37 

Eclampsia, edema 4 -f 

5 

12 

37 

Vascular-renal disease, edematous 

0 

6 

18 


The average serum protein concentration at two weeks post partnm 
for the same patients was 6.85 ± 0.05 for those with pre-eclampsia; 
6.85 ± 0.06 for those with eclampsia, and 7.1 ± 0.04 for those in the 
vascular-renal group. 

We have believed for many years that the edema was not due to a 
hypoproteinemia, and we have repeatedly stated that a mai’ked blood 
dilution occurred preceding clinical improvement, associated with an 
average decrease of 14 per cent in the serum protein concentration in 
pre-eclampsia, and 25 per cent in eclampsia; and that the diuresis, dis- 
appearance of the edema, negative sodium chloride and water balance, 
and greatest weight loss occurred when the serum protein concentration 
was loAvest. 

An increased permeability of the capillary wall has been suggested as 
the cause of certain types of edema. The capillary wall may be injured 
by prolonged anoxemia or by certain poisons; for example, those ap- 
parentl.y associated with acute glomerulonephritis and epidemic dropsy. 
Some toxin or hormone which alters the capillary wall may be the pri- 
mary cause of the edema found in pre-eclamptic patients. Unfortu- 
nately, there are no measurements for directly determining the capil- 
lary permeability. 

Petersen and Lash have attempted to detect changes in the capillary permeability 
by an indirect method. They have determined the protein content of blister fluid 
and have noted that tlie amount of protein is increased in pregnant and edematous 
patients. Our results varied, but, generally, were confirmatory in a small series 
of patient.s. Unfortunately, this method is painful. 

Lash, using the intradermal salt solution test, found that the wheal disappeared 
more rapidly in pregnant than in nonpregnant patients, and that the time of dis- 
appearance was shorter on the leg than on the forearm. In the toxemias of preg- 
nancy, the disappearance time became extremely short and was due presumably 
to the high protein content of the subcutaneous fluids. The test is simple and 
striking, but all types of edema in pregnancy gave similar results. 

Landis states that the average arteriolar capillary pressure is 45 cm. of water, 
and the venous capillary pressure is about 22 cm. Eeported observations in preg- 
nant patients are at variance. We believe that all the data at hand indicate that 
in both normal and pregnant toxemic patients the arterial capillary pressure is 
within the normal range. 
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The venous capillary pressure is dependent largely on the venous pressure. If 
the latter becomes too high, the capillary pressure will exceed the oncotic pressure 
of the serum proteins and fluid will not be absorbed from the tissues. Thomson, 
Reid, and Cohen reported no change in the arm venous pressure in pregnant w'omen. 
They found, however, in a small group of toxemic patients, that more values fell 
within the upper normal range. 

Burwell has reported that the average venous pressure in pregnant patients at 
term is 9.0 for the arm, and 20 cm. for the leg. He found the average venous 
pressure in nonpregnant individuals to be 5.8 cm. for both the arm and the leg. 
He observed that this difference in pressure began at the fourth month of preg- 
nancy and slowly increased throughout pregnancy, but that after delivery the leg 
venous pressure fell rapidly to normal. He studied these pressures in pregnant 
bitches and found comparable changes to those observed in pregnant women. He 
noted that if the intra-abdominal pressure became increased by the injection of salt 
solution, the leg pressure also increased. He did not ascribe much importance to 
this observation in the human individual because the abdominal wmll is never as 
tense as it is in the experimental animal. If the gravid uterus was supported so 
that it did not press on the pelvic veins, the pressure in the femoral veins decreased, 
although it still remained above that in the jugular veins. He attributed this 
remaining increased pressure to the effect of the placental circulation, which 
resembles an arteriovenous fistula. 

Landis and his co-workers have demonstrated that fluid accumulates in the tissue 
spaces when the venous pressure is greater than 15 to 20 cm. of water. Increased 
temperatures also resulted in a greater filtration rate, which accounts for the in- 
creased incidence of edema in pregnant patients in hot weather. 

Thompson, Thompson, and Dailey have demonstrated that when the human sub- 
ject stands quietly the blood volume is diminished by as much as 400 c.c., as fluid 
filters from the blood into the tissues of the legs. This fluid contains relatively 
little protein, so that the protein percentage of the circulating blood rises while 
the subject stands still. This phenomenon may explain some of the discrepancies 
in reported observations of serum protein concentrations in various conditions. 

Youmans and co-workers have studied the serum protein concentration, colloid 
osmotic pressure, and leg volume in normal individuals. They found that standing 
at an angle of 75 degrees for approximately one hour caused an increase of from 
18 to 40 per cent in the concentration of the serum protein, and an increase of from 
29 to 65 per cent in the colloid osmotic pressure of the blood in the foot of normal 
subjects. The increase in the concentration of protein and in the osmotic pressure 
was approximately twice as great as that which occurred in the blood from the 
arm. The volume of the leg increased from 3.11 to 4.87 c.c. per 100 c.c. of leg, 
but pitting edema did not occur in any of the normal subjects. Patients with 
nutritional edema showed essentially similar changes, with a demonstrable increase 
in pitting edema. Calculations based on the data obtained suggest that the increase 
in the tissue pressure was from three to five times as important in limiting the loss 
of fluid from the blood, as was the increase in the colloid osmotic pressure. 

We have obtained blood from an arm vein in a small number of 
edematous pregnant patients at rest in bed, and then blood from the arm 
and foot after the patient had had her legs hanging out of bed for ninety 
minutes. The difference in the arm cell volume and the serum protein 
concentration may amount to as much as 19 and 23 per cent, respec- 
tively; and the difference between the resting arm blood and the hang- 
ing leg blood may amount to as much as 9 per cent for the hematocrit, 
and 21 per cent for the serum protein. This method of determining 
the rate of filtration in the legs caused bj^ an increased venous pressure 
may be of value in detecting potential pre-eclamiitic patients. 

Keys and Taylor have demonstrated that during severe work the blood becomes 
concentrated, due to the movement of the filtrate, which is low in protein, from 
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tlie blood into the tissues. The 3 ' found that although the serum protein concen- 
tration increased, the colloid osmotic pressure definitelj' decreased. They concluded 
that the filtrable protein must be approximately at least five times as active osmoti- 
cally as nonfiltrable protein. Their observations, as well as the preceding ones, 
indicate the value of bed rest in the treatment of edema and toxemia. 

Burch and Sodeman state that the average tissue pressure in normal subjects 
amounts to 17.9 mm. of water. Using their method, Brown and myself, in a small 
series of patients, have found that the tissue pressure is increased slightly in nor- 
mal pregnant patients, and markedlj’ in those with edema. An even greater rise 
in the tissue pressure, caused bj' an increase in venous pressure, due to an arm 
band exerting a pressure of 40 mm. of mercury, demonstrated an increased per- 
meabilitj'- of the capillaries. 

The following observations indicate that in normal pregnant patients 
the water and salt metabolism is abnormal, and that the renal function 
is altered, if not actually temporarily impaired. These eha'nges in physi- 
ology in normal pregnant patients require but little added alteration 
to become pathologic. Once edema forms, a vicious circle has been 
started, which ma}^ terminate in the development of eclampsia. 

Siemens noted that the ratio of urine to ingested fluids was less during preg- 
nancy than in the puerperium or in the normal individual. 

Holtermann found that 25 per cent of the pregnant women without edema, 
who were tested witli Kaufmann’s method, showed latent edema. He concluded 
that the latent edema in these women was not due to heart disease, but to an in- 
creased permeability of the capillaries. 

Theobald and Verney have stated that pregnant women near term secreted more 
urine at night than during the day, but that when these women remained in bed 
the output of urine was constant. Animal experimentation demonstrated that the 
upright position favored tlie stagnation of blood in tlie lower extreinities, due to 
gravity and the absence of muscular contractions. This stagnation leads to an 
increase in venous and capillary pressure and, consequent!}', to loss of fluid. Thus, 
late in pregnancy the fluid which filters into the tissues of the legs during the 
day, re-enters the circulation and is excreted at night. They state that if the fluid 
which escapes into the tissues by day is excessive and is not presented to the kid- 
neys for secretion by night, edema of the tissues, commencing in the lower extremi- 
ties, will occur. 

Janney and Walker have noted tliat the pregnant patient at term excretes rap- 
proximately 67 per cent of the usual normal output of ingested water. After 
delivery the excretion soon increases to 100 per cent. In a small series of toxemic 
patients, the excretion dropped to 17 per cent of the normal. These observers 
also found that the kidneys were far more efficient with the patient in the hori- 
zontal than in the vertical position. 

We have confirmed their findings in a small series of normal patients at term. 
A group of toxemic patients sliowed an even more marked oliguria. In many in- 
stances the patients secreted no urine for the first hour of the test. 

Sondern and Harvey have observed in normal pregnancy that after phenol- 
sulphonephthalein injection the time for the appearance of the dye was increased 
and the average two-hour excretion was decreased. 

We have noted that the mean for the urea clearance is 102 per cent 
before, and 125 per cent after delivery, and that the normal pregnant 
woman is able to excrete urine with an average specific gravity of only 
1.022 after a fifteen-hour fast. The average specific gravity increases 
to 1.030 after delivery. The low specific gravity in pregnancy is due to 
a decreased amount of solids, especially urea and chlorides. All speci- 
mens of urine obtained on admission from 26 patients with eclampsia 
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were concentrated and highly colored, but contained an average con- 
centration of sodium chloride of only 0.185 per cent. In 12 patients 
\vith pre-eclampsia the average concentration of sodium chloride was 
0.169 per cent. The urea nitrogen was also usually less than 500 mg. 
per cent. 

The excretion of large amounts of ingested sodium chloride or of 
potassium chloride are delayed in normal individuals. Torbert and 
Cheney found that the dailj’’ ingestion of 50 Gm. of sodium chloride for 
two days resulted in a decrease of 10 per cent in the hematocrit, and 15 
per cent in the serum protein concentration in one subject. The colloid 
osmotic pressure decreased 39 per cent in one, and 31 per cent in the 
other subject. On the second day, edema of the face and ankles was 
noted. * 

Rupp found that the excretion of sodium chloride is delayed in pregnant women, 
and that the excess chloride is stored in the tissues, which appear to have an un- 
usual affinity for it. He reports that there may be a dry retention of chloride 
and for that reason he advises a restriction of chloride rather than of fluids. Rupp 
believes that there must be some alteration in the capillary permeability and states 
that it is really the sodium ion wdiich is the active agent in causing the edema. 

Lundin and Seharf state that the salt and water metabolism are connected in- 
separably, both in normal and in pathologic conditions. They note that the ad- 
ministration of large amounts of sodium chloride caused a comparatively small 
sodium chloride retention in normal sheep, but a marked retention occurred in 
pregnant sheep. 

Harding and Van Wyck have demonstrated that the daily ingestion of 15 Gm. 
of sodium chloride by a normal nonpregnant or pregnant woman results in a large 
positive water and salt balance. The weight increases and the serum proteins 
decrease in the concentration. Slight edema may occur. Similar therapy in a 
group of toxemic patients, whose edema had subsided on a salt-poor diet, resulted 
in a return of the edema in all of the patients, and an increased blood pressure and 
the recurrence of blurred vision and headache in some. The intravenous injection 
of 300 c.c. of a 10 per cent solution of sodium chloride had no effect on the normal 
pregnant woman, but in tlie borderline or mild toxemic patients it caused a rise 
in the blood pressure and a marked increase in the proteinuria. In an eclamptic 
patient, it caused a recurrence of the eclampsia. They conclude that excessive 
ambunts of sodium chloride are definitely injurious to toxemic patients. They 
stated that a salt-poor diet is of great importance in the treatment of pre-eclampsia, 
and advised that the diet of normal pregnant patients should be salt-poor every 
fourth w'eek as a prophylaxis against the development of pre-eclampsia. 

Thompson and Pommerenke carried out a very careful w'ater and electrolyte 
balance in three pregnant women. They found an average retention of sodium 
amounting to 14.7, and of potassium amounting to 7.9 milliequivalents. The chlo- 
ride balance in one patient was 1.2, in the second it was 4 milliequivalents, and in 
the third it was negative. They noted a very close parallelism between the chloride 
and sodium balance. The potassium balance varied less than sodium or chloride, 
and there was no correlation between sodium and potassium. 

Freyberg and his co-workers studied the caloric intake, nitrogen, water, and 
sodium balance of a patient during the last two months of pregnancy. They found 
that the sodium balance was positive for almost every day of the test, and the 
retention ranged from 0.132 to 0.22 Gm. 

Coons and her co-workers report a daily mean retention in normal pregnant 
patients of 0.877 Gm. of chlorine, 1.265 Gm. of sodium, and 0.508 Gm. of potas- 
sium. 

Thom, Nelson, and Thom have found that there is a retention of water, sodium, 
and chlorine in women at the intermenstrual and premenstrual periods, w'hen the 
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level of the sex hormones is high. They also found that estrone, administered to 
dogs, caused a water retention and an increased elimination of potassium. 

Taylor and his co-workers have studied the sodium and potassium balances and 
the excretion in the urine of prolan, pregnanediol, and the estrogens, in 4 normal 
pregnant patients and 2 pre-eclamptic patients. They concluded that sodium is 
retained in pregnancy and the puerperium during a high estrogen concentration, 
and is lost during periods of diminishing hormone concentrations. There was no 
correlation between the potassium balance and the hormone level. It is interesting 
to note that the patients showed a maximum sodium and potassium excretion about 
the second to the sixth day of the puerperium. Our findings are similar, indicating 
that there has been a marked storage of electroljdes in the extracellular fluids. 
One patient showed a marked negative balance in the ante-partum period, as we 
have also demonstrated repeatedly. Our criticism of Taylor’s work is that he 
compares exact measurements of the total sodium and potassium intake and output 
with the approximate determination of the hormones in the urine. Thej^ assume 
that the excess of hormones in the urine is due to an overproduction, but the same 
factor, or factors, concerned in the negative electrolyte balance may also account 
for the marked excretion of the hormones. In other words, we have noted that 
not only are sodium and chlorine retained in the edema fluid, but that urea, phos- 
phate and other metabolic products are stored in the fluid. It is just as reasonable 
to believe that the hormones also maj' have been stored in the tissue fluids and 
that the correlation is accidental. 

Taylor and his co-workers, in a recent extensive study of hormonal changes in 
pre-eclampsia and eclampsia, have reviewed the literature and have concluded that: 
"The tests for these hormones give only approximate values. The blood and 
urinary figures for these substances show large normal variations when different 
individuals are compared and even when different specimens of the same individuals 
are contrasted. The hormonal changes observed in the toxemic patients are per- 
haps associated with the cause of the toxemia, but may simply be the result of the 
disturbance of kidney, liver, or placental physiology.’’ 

Improper nutrition, anemia, and hookworm disease favor the forma- 
tion of edema. We have had a number of edematous pregnant patients 
with hemoglobins of from 3 to 8 Gm. per cent, in whom the edema dis- 
appeared if the hemoglobin was increased to 11 6m. per cent by blood 
transfusion. All of these patients had serum protein concentrations 
above the edema level and, with the exception of several with a border- 
line hypertension, were otherwise normal. Balfour stated that 2.93 per 
cent of the natives delivered in his hospital in India had a severe anemia, 
characterized by fever, tachycardia, gastrointestinal disturbances, al- 
buminuria, and edema. 

Wickramasuriya stated that the incidence of toxemia was increased in the Hindu 
with anemia due to hookworm disease. Boss and his co-workers at Duke University 
report that their patients with edema and eclampsia have had a diet markedly 
inadequate in proteins, and some had low serum protein concentrations. Arnell, 
at the Louisiana State University, states that he has observed true nutritional 
edema in pregnant patients, but that marked edema, as a complication of hook- 
worm anemia, is more common. The incidence of toxemia in the patients of this 
latter group is not materially increased. 

The ante-partum hematocrit figures for edematous patients with pre- 
eclampsia, eclampsia, and vascular-renal disease are 37.4, 44.0, and 37.0 
volumes per cent; and the post-partum figures are 38.1, 38.4, and 39.8 
volumes per cent, respectively. The mean hematocrit figures for normal 
pregnant patients at term are 37.3 ± 4.2, corresponding to a hemoglobin 
of 11.6 Gm. per cent. Therefore, anemia was not a factor in causing 
edema in our toxemic patients. 



10 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Leiter arid Falir, and Kerldiof and Giere have demonstrated that edema will 
not develop in dogs with serum protein concentrations of 3 to 4 Gm. per cent, 
unless the animal is given adequate amounts of sodium chloride and water. Obser- 
vations at various clinics indicate that the edema of pre-eclampsia or eclampsia 
may be, as a rule, cured bj' eliminating from the diet one of the chief constituents 
of edema flnid, namely, water, sodium, or chloride. The consensus of opinion is 
that the curtailment of sodium chloride presents fewer difficulties and causes less 
discomfort to the patient than the restriction of water. 

Arnold believes that eclampsia and pre-eclampsia are due to cerebral dysfunction, 
caused by an abnormal retention of water. He dehydrates his eclamptic patients 
by restricting the fluid intake, by administering saline cathartics^ by repeated spinal 
drainage, by the intravenous injections of hypertonic glucose solution, and by 
venesection. The pre-eclamptic patient is treated by restricting the fluid intake 
and by the use of a low salt diet. 

Jerlov, in a large group of toxemic patients, finds that the restriction of salt 
is the most important dietary precaution in both preventing and treating toxemia. 
He also restricts meat to two or three times per week in toxemic patients, and 
advises boiling the meat rather than roasting it. 

De Snoo states that he has been able to almost eliminate eclampsia from patients 
in his clinic by the use of a salt-poor diet. He also follows the urinary ontput of 
chloride for its prognostic value. 

Bland and Bernstein found that in pre-eclamptic toxemia the blood pressure is 
not influenced by bed rest and a regular diet. A salt-free diet resulted in a de- 
crease in the blood pressure in all cases. The chloride excretion in the 24-hour 
urinary output served as a criterion for treatment. The success of their treatment 
depended upon maintaining the urinary chloride below 1 gm. A salt-free diet led 
to the disappearance or amelioration of all the symptoms or signs and to a marked 
loss in weight. 

We have been using a salt-poor diet in the treatment of toxemia of 
pregnancy, with excellent results. Our sodium chloride balance studies 
were started in 1926. The intake of sodium chloride, to he of any thera- 
peutic value, must be restricted sufficiently so that the twenty-four-hour 
excretion of sodium chloride in the urine is less than 3 Gm. Our low 
sodium chloride diet contains 0.715 Gm. of sodium, 1.42 Gm. of chloride, 
2.61 Gm. of potassium, 0.95 Gm. of calcium, 1.47 Gm. of phosphorus, 
62 Gm. of protein, 76 Gm. of fat, and 229 Gm. of carbohydrate. The 
eclamptic diet, consisting of fruits and fruit juices, contains 0.74 Gm. 
of sodium, 1.69 Gm. of potassium, 1.06 Gm. of chloride, and is used for a 
period of from five to seven days. 

Strauss stated that in edematous pregnant patients the calculated colloid osmotic 
pressure and the total plasma proteins were decreased, and concluded that the 
latter was due to a low protein intake. He stated that the edema disappeared 
if the patient was given an adequate amount of protein, vitamin B, liver extract, 
and a sodium-poor diet. Three of his patients with hypoproteinemia and edema 
in the first pregnancy developed low serum protein concentrations in the next preg- 
nancy, despite a high protein intake. They did not, however, develop edema be- 
cause they were kept on a salt-poor diet. In his last paper he stated that the 
loss of weight in edematous patients occurred without any change in the plasma 
protein level and was initiated by the administration of a diet low in sodium. 

Tillman, discussing Strauss'" work, stated that he was not in agreement that 
the edema was responsible for the toxemia of pregnancy, and that he has re- 
peatedlj' seen edematous pre-eclamptic and eclamptic patients with normal serum 
protein concentrations. 
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Stander, discussing Strauss’ paper, stated that in his belief a lowered serum 
protein is not the cause of edema in pre-eclampsia and eclampsia. 

Zangemeister was tlie first to describe the abnormal retention of water in preg- 
nant women (hydrops gravidarum), which Avas associated Avith albuminuria and 
convulsions in a few cases. 

Fink, in 1921, discussed hydrops graA'idarum and stated that it was possible 
for edema to be present Avithout an increase in the blood pressure or kidney find- 
ings. The formation of edema, according to him, Avas favored by the intake of 
salt and acid foods. He does not believe that the subcutaneous tissues maintain 
a strict isotonicity, as does the blood, and that excess sodium chloride may be stored. 
He belieA’es that eclampsia is due to cerebral edema. 



Fig. 1. — Patient 1; Negative sodium chloride balance of 99 Gm. (equh’alent to 16 
kilograms of Avater), Avith loss of 9 kilograms in Aveight. Patient 2; Loss of 164 Gm. 
(equiA'alent to 27 kilograms of AA’ater), AVith loss of 50 kilogram.s in Aveight. Patient 3 : 
Loss of 37 Gm. (equiAmlent to 6 kilograms of AA-ater), Avith loss of 20 kilograms in 
weight. Patient 4: Loss of 204 Gm. (equiA’alent to 34 kilograms of water), with loss 
of 41 kilograms in weight. 


Hejmemann believes that the capillary damage is of major importance in caus- 
ing eclampsia. He ascribes the edema to an increased permeability of the capil- 
laries, but does not knoAV the primary cause for the damaged capillary endothelium. 

In Fig. 1 we have presented data on three eclamptic patients and 
one pre-eclamptic patient. Each patient had a tremendous negative 
chloride balance, a marked diuresis, and a marked loss in iveight. There 
is some correlation betiveen the amount of chloride excreted and the 
weight lost. For example, Patient 4, who had a negative sodium chloride 
balance of 204" Gm., corresponding to 34 kilograms of water, lost 41 
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Fig'. 2 . — Graph of patient on eclamptic diet for first five days, and on a low sodium 
diet for the next five days. Fetus weighed 2,000 Gm., and the amniotic fluid and 
placenta were assumed to have weighed 1,000 Gm., giving a total weight loss of 3,000 
Gm. at delivery. 

. , . Grams of electrolyte ,, „„„ 

Milliequivalent = ; . t ; — t — r~r- XI. 000. 

Molecular weight of electrolyte 



Fig. 3. — Graph illustrating the changes in the chloride and water balance, weight, 
serum protein, and hematocrit in a pre-eclamptic patient who did not respond to treat- 
ment and who ultimately developed eclampsia. The retention of chloride, as demon- 
strated by its absence from the urine, and the simultaneous gain in weight are note- 
worthy. 
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Idlograms in a period of nineteen days. The loss in weight and the 
water loss, calculated on the sodium chloride excretion, do not coincide. 
Experiments are now in progress to determine if a better correlation 
occurs between weight loss and measurements of the extracellular body 
water. However, no potassium determinations were made on these 
patients, and, although the edema is presumably extracellular, we believe 
that the muscle cells may share in the abnormal retention of water in 
some patients. 

A large amount of water could be held in the muscle cells of the body 
without the patient showing anj’- demonstrable edema. This phenomenon 
would account for those patients whose weight gain is so rapid that it 
must be due to a retention of water and yet no edema can be detected. 
Furthermore, if this water were quickly released from the cells, it would 
account for the sudden appearance of edema noted in many eclamptic 
patients, and for the occasional development of symptoms and signs 
of acute cardiac decompensation in toxemic patients. We hope that 
further balance studies of sodium, potassium, and chlorine, and the 
determination of the extracellular body water may help us to determine 
if intracellular edema can oeeui*. 

We have noted that the potassium excretion usually parallels the 
chloride and sodium excretion as long as they are negative. This is 
illustrated in Fig. 2. The chloride and sodium excretions usually 
parallel each other, and in this patient they were almost identical. The 
negative balance for these substances indicated that there had been 
considerable retention. The chloride excretion was equivalent to 9 kilo- 
grams of water, and the patient lost 10 kilograms. The negative po- 
tassium balance may have been due either to a washing out of potassium 
along with the sodium, or to an intracellular edema. Similar studies on 
other patients yield identical results. 

Fig. 3 illustrates a sodium chloidde retention despite the diet, bed rest, 
and intravenous injections of hypertonic glucose solution. The urine 
became chloride-free and the Aveight increased markedly. Labor was 
induced, but no precautions were taken to prevent a blood concentration, 
and eclampsia developed. The chloride and water excretion were 
marked after delivery and the Aveight decreased 12 kilograms in tAventy- 
one days. 

Fig. 4 is presented to illustrate tlie relationship betAveen edema, the 
clinical findings, and the changes in the serum protein concentration 
and the cell volume. With a Ioav sodium diet Ave Avere able to produce 
a marked negative balance of sodium chloride, associated Avith a Aveight 
loss of 8 kilograms in a period of nine days. During this time a blood 
dilution occurred, Avith the serum protein concentration decreasing to 
5.1 6m. per cent at about the height of the diuresis. Coincidental Avith 
the negative chloride balance, the edema diminished and the blood pres- 
sure also decreased. The blood became concentrated at the time of de- 
livery, and in the post-partum period there was a second dilution during 
the diuresis. 

Analyses of the tAventy-four-hour specimens of urine from edematous 
post-partum patients for inorganic ash, total base, phosphate, nonprotein 
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and urea nitrogen, and titrable acidity reveal that the excretion of these 
substances roughly parallels the excretion of sodium and chloride, in- 
dicating that the edema fluid also contained these various substances. 

Some patients gain weight excessively in each pregnancy and may 
develop edema, but, as a rule, no other symptoms or signs appear. We 
have studied these patients over a period of years, and they have ahvaj^s 
had normal blood and urine findings and a normal renal function. It 
is obvious that these women have difficulty in excreting sodium chloride 
because thej^ do not gain excessivety on a rigidly controlled sodium-poor 
diet. 



Fig". 4 . — Graph depicting the typical ante-partum and post-partum changes in 
serum protein, hematocrit, chloride excretion, edema, blood pressure, and weight loss 
in a patient with pre-eclampsia. The marked ante-partum excretion of chloride and 
clinical improvement indicate the beneficial effects of bed rest and a proper diet. 


That pregnancy has a very definite effect on capillary permeability 
and water balance is exemplified by studies of two pregnant patients 
vuth diabetes insipidus who, despite their polyuria, showed excessive 
gains in weight and developed pretibial edema and a mild hj^per tension. 
Their serum protein concentrations were 6.5 and 5.5 Gm. per cent, re- 
spectively, at the height of the edema. 

CONCLUSIONS 

The following physiologie changes occur in normal pregnancy : 

1. The venous pressure in the legs is increased and causes an increased 
loss of fluid from the blood into the tissues of the legs. 
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2. There is an increased capillary permeability. 

3. The elimination of water and solids by the kidney is delayed or 
impaired. 

4. The average serum protein concentration is 6.5 Gm. per cent. 

5. The average colloid osmotic pressure of the serum protein is 28.7 
cm. of water. 

Pre-eclampsia and eclampsia may occur if these changes are of greater 
magnitude than normal, or if they are exaggerated by internal or ex- 
ternal factors. Thus we find the following in these diseases : 

1. Greater alterations than normal in the venous and capillary pres- 
sures and capillary permeability. 

2. The average serum protein concentration in edematous patients 
with pre-eclampsia is 6.22, with eclampsia it is 6.7, and with vascular- 
renal disease and normal renal function it is 6.67 Gm. per cent. 

3. The average colloid osmotic pressure of edematous pre-eclamptic 
patients is 24.9, and of toxemic patients without edema it is 26.5 cm. of 
water. 

4. Tlie retention of sodium, chlorine and water is greatly increased 
in some pregnant patients, resulting in an abnormal gain in weight, and, 
finally, in demonstrable edema. 

5. Changes in the concentration of the female hormones are ap- 
parently associated with edema, but whetlier this is the cause or the 
result cannot be stated from our present knowledge. 

6. The prevention and treatment of edema are dependent on the 
limitation in the diet of tlie principal components of edema fluid, 
namely, sodium chloride and water. The curtailment of sodium chloride 
in the diet presents fewer difficulties and causes less discomfort to the 
patient than the restriction of water. 
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URINARY INCONTINENCE RELIEVED BY RESTORATION AND 
MAINTENANCE OF THE NORMAL POSITION 
OF THE URETHRA^' 

William T. Kennedy, B..A., M.A., M.B.(Tor.), L.M.C.C., F.A.C.S., 

New York, N. Y. 

(From the Clinic of the Woman’s Eospital) 

INTRODUCTION 

A very sharp distinction must be made between urinary incon- 
tinence and urinary urgency or frequency lest tve operate upon 
a patient with urgency and frequency who has no incontinence and 
find that after operation she still presents these symptoms but is really 
continent. We must keep the confidence of, and be frankly honest 
with, a patient having incontinence. We should clearly explain to 
her that sometimes the first operation may be unsuccessful and a second 
will be required. I hope to make the reasons for the above remarks 
clear. This paper is a presentation of a few facts and experiences 
which I have acquired since my previous publications^'^ have ap- 
peared. By noting my failures and mistakes and studying carefullj’ 
the histology, it has been possible to report progress and, at the same 
time add more clarity to the problem. 

It has been shown by Goff^ and clearly confirmed by me that 
the bladder and ureters (including the trigone) lie loosely upon the 
vaginal wall, wdiile the urethra lies in very intimate contact with the 
anterior vaginal wall. Microscopic cross section shows the levator mus- 

*Read at a meeting of the New Jersej' State Medical Society, June 4, 1940, Atlantic 
City, N. J. 
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cle fibers (Fig. 1) originating from the periosteum of the symphysis 
near the midline do not pass beneath the urethra but pass posteriorly 
and insert their ends into the lateral wall of this part of the vaginal 
cuff, thus creating the “dimple” of the vestibule. The anterior vaginal 
wall consisting of smooth muscle fibers intermingled with connective 
tissue passes below the urethra from the region of one “dimple” to 
the opposite “dimple.” The vaginal wall extends from one end of 
the urethra to the other in intimate contact with the outer coat of 
the intrinsic structure of the urethra. The vaginal wall thus constitutes 
a table on which the urethra rests in intimate relationship. This fact 
has been utilized with satisfactory result in one ease, described further 
on in the paper. 



Fig-. 1. — Photograph of a microscopic section cut at right angles to the urethral 
canal, through the urethra, vagina, and the symphysis, to show the vagina and inser- 
tion of those levator fibers nearest the midline. 17., urethral canal and mucosa; 77. TF., 
urethral wall; D., "dimple”; V.M., vaginal mucosa; V.W., vaginal wall; W.L., white 
line; P.S., periosteum of the symphysis; Z/.JIf., levator muscle (within the dotted area). 
Note (1) the origin from the periosteum of the symphysis and from the white line, and 
the insertion into the walls of the vagina; (2) the arrangement of muscle and vaginal 
wall to form the dimple; (3) note that none of the levator fibers pass beneath the 
urethra. 


THE NORMAL URETHRA 

^ The normal urethral mechanism in action can be studied with the 
aid of radiographs, and from these a comparison of the damaged 
urethra is made possible. Two hundred cubic centimeters of a 3 per 
cent solution of sodium iodide are instilled into the bladder. The sac, 
to outline and distend* the urethra, is put in place and connected with 
a manometer containing 25 per cent solution of sodium iodide, and the 
manometer raised so that its fluid level is 30 cm., or 12 inches above the 
urethra when the radiograph is taken. While a radiograph is being 
taken, the patient lies on her back (or side, for lateral views) and is 
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asked to “hold,” to “relax,” or to “void” as the case may be. In 
this article “relaxing” means that the patient directs no exertion upon 
the bladder or urethra but lies perfectly still; “holding” means that 
she uses all her voluntary efforts to prevent urine from escaping from 
the urethra; and “voiding” that she uses all her voluntary efforts to 
force urine from the urethra. Fig. 2 is a composite picture of a radio- 
graph of the normal bladder and urethra Avhile “Abiding,” superim- 
posed upon a radiograph of the same taken Avhile “relaxing.” One 
notes, AAdien in the “relaxed” state, the small amount of dilatation of 
the sphincter surrounding the internal meatus, the normal position of 



Fig. 2. — The normal urethra in the “relaxing” and “voiding” state (composite pic- 
ture by superimposing two radiographs). 30 R., The sac outlining- the urethra and 
bladder in the "relaxing” state ; 30 V., the sac outlining the urethra and bladder in the 
“voiding” state; B.W.R., bladder wall, “relaxing;” bladder wall, “voiding;” 

E.M.R., external meatus, "relaxing ;" E.M.Y., external meatus, “voiding.” 

Note: In the “voiding” state (1) the bladder floor is pushed down between the 
rami; (2) the inner part of the sphincter is dilated; (3) the urethra is pushed out of 
the pelvis; (4) the position and shape of the urethra permit all the urine to escape 
from the bladder. 

Note: When incontinence is present, the urethra and bladder in the "relaxing” 
state will assume some permanent position between the two positions sho-ion above. 
Greater incontinence will exist the nearer the extreme "voiding” state is approached. 


the floor of the bladder, and the position of the external meatus rela- 
thm to the symphysis. In the “Abiding” state, by comparison, the 
bladder floor seems to haAm been iiushed doAvn betAveen the rami, the 
inner half of the urethra dilates Avidely (in fact its diameter appears 
to be the same diameter as the sac, 2 cm.) Avhile the outer half dilates 
A'ery little, and the external meatus of the urethra has been pushed 
endAAUse out of the pelvis about 1 cm. Fig. 3 (anteroposterior aucav) 
is a radiograph illustrating the normal urethra in the “holding,” “re- 
laxing,” and “Abiding” states. In the “holding” position (Fig. d, A), 
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little deviation from the “relaxing” position ocenrs. The voluntary 
effort on the part of the patient does not pnll the urethra far into the 
pelvis, nor does it much diminish the diameter of the sphincter about 
the internal meatus, but the external meatus is drawn about 1 mm. into 
the pelvis. On the contrary, the “voiding” position (Fig. 3, C) com- 
pared with “relaxing” position (Fig. 3, B) shows the sphincter about 
the internal meatus to be much dilated and the whole urethra to have 
been pushed endwise more than 5 mm. out of the pelvis. Fig. 4 (lateral 
view) is a radiograph illustrating a normal urethra in “relaxing” and 
“voiding” states. The distance the external meatus has been pushed 



A. B. c. 

Fig. 3. — Radiographs of the urethra and bladder, anteroposterior view normal 
urethra. A, In the “hoiding" state (H.50) ; B, in the “relaxing” state {R.50) ; C, in 
the "voiding” state (V.50). In the "holding” state, the sphincter about the inner third 
of the urethra is closed a little tigliter and the external meatus is di-awn a short dis- 
tance within the pelvis as compared to the normal “relaxing” state. Hence, by posi- 
tion, one would say the "relaxing” state should function almost as efficiently as the 
“holding” state. Directly opposed to this in the “voiding” state, the sphincter about 
the inner third of the urethra is much dilated, the bladder is pushed in direction down 
and out of the pelvis and the external meatus is pushed nearly a centimeter out of the 
pelvis as compared to the "relaxing” state. 


out of the pelvis while “voiding” varies with each patient, the one 
illustrated being about 1 cm. Another observation one makes is, that 
less than 1 em. in length of the sphincter from the internal meatus 
takes part in the dilatation when “voiding.” The urethra is pressed 
downward into the vagina along with the bladder. One interesting 
fact which is observed when the sacs are superimposed (Fig. 4, B) 
is that during “voiding” no fluid leaves the sac, although it is per- 
fectly free to do so. One deduces from this that the fluid pressure 
in the bladder is not increased when voiding, but, that only the exit of 
urine is made easier. Fig. 5 (lateral view) illustrates the behavior of 
a large cystoeele: First, when “relaxing,” second (Fig. 5), when a 
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Fig. 5. — Two radiographs superimposed, lateral view, the urethral sphincter being 
only slightly relaxed. There was a very large cystocele which on straining would bal- 
loon out of the vagina. The first radiograph was taken in the "relaxing” state, sac 
S0.6B outlining the relation of the bladder and urethra. The shaded portion represents 
the dilatation of the sphincter about the inner third of the urethra and the double circle 
the external meatus. The second radiograph was taken in the "relaxing” state with a 
Sim’s vaginal plug in the vagina, sac 30.5B outlining the relation of the bladder to the 
urethra, and the line of dots above the double circles indicate the external meatus. 
The Sim’s plug has lengthened the urethra, the external meatus being more external 
to the pelvis and the internal meatus more internal. The sphincter about the inner 
third of the urethra appears completely closed. The urethra and bladder have been 
raised in the pelvis. These are the requisites for continence. The Sim’s plug has ef- 
fected a lengthening of the urethra, by what means it is impossible to say. This 
lengthening theoretically should greatly increase the sphincteric power of control. 

Note: The lines between "bladder wall” and "vaginal wall” indicate the plane which 
the bladder and the urethra rest upon when the Sim’s vaginal plug was in the vagina. 
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Sims’ vaginal plug is inserted in the' vagina, and third, when "void- 
ing” (Fig. 6). This patient had a mild incontinence, losing a drop or 
two of urine only when coughing or sneezing. The features presented 
by this are (1) that the sac contains less fluid when the bladder is 
high, hence the urethra is longer and the internal sphincter is more 
tightly closed; (2) that the middle and inner thirds of the urethra in 
the "voiding” state can be turned through an angle of 90 degrees to 
lie between the labia and the sphincter mechanism can continue to 
function in this position; (3) that in "voiding” this urethra is pressed 
endwise out of the pelvis about 0.5 cm. Since there is comparatively 



Fig. 6. — Two radiographs superimposed, lateral view ; same patient as in Fig. 5. 
The first radiograph was taken in the “relaxing” state, sac S0.6R outlining the relation 
of the bladder to the urethra. The shaded portion represents the dilated portion of the 
sphincter about the inner third of the urethra, the double circle the external meatus. 
The second radiograph was taken in the "voiding” state, sac SO.IT outlining the rela- 
tion of the bladder and urethra, and the dashes the external meatus. The urethra has 
become angmlated, the inner half having turned through 90° from the "relaxing” state. 
The external urethra has been pushed almost 0.5 cm. out of the pelvis. The length of 
the urethra is about the same as in the "relaxing” state, therefore, there is still con- 
tinence. The bladder and part of the trigone lie outside the vagina. "Where the 
ureteral orifices are cannot be conjectured. The urethra itself has scarcely assumed 
any of the "voiding” state contour, a fact which coincides with the difficulty encoun- 
tered in voiding by a patient with a protruding cystocele. 


little support from the vaginal wall beneath the urethra, we must con- 
sider that there is little or no sphincteric control offered by the support, 
and practically complete control is in the intrinsic sphincter mechanism. 

URETHRAL STATE AND INCONTINENCE INTIMATELY RELATED 

Since the normal urethra in the "relaxed” state at all times maintains 
its contour and position and prevents any urine from escaping from the 
bladder, and the same urethra in the "voiding” state permits all the 
urine to run out of the bladder, one can deduce that the patient with 
incontinence has a urethra with some permanent degree of the "voiding” 
state. Now, (1) the continuous loss of sphincter muscle tone or the per- 
manent distortion of that portion of the sphincter muscle surrounding the 
inner third of the urethra produces various degrees of the permanent 
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voiding state and must always be present for incontinence, while (2) a 
vaginal wall Avhich has stretched beloAv the bladder and urethra and (3) 
a urethra ivliich has lieen moved more external to the pelvis may or may 
not be present. Loss of sphincter muscle tone may appear with increas- 
ing age, and relaxation may be responsible for incontinence in a nul- 
liparous woman. 

FACTORS CONTRIBUTING TO INCONTINENCE 

A number of factors have been previously mentioned and will not be 
repeated here. Cases are briefly cited to illustrate other contributing 
causes : 

Case 1 . — A patient having urinaiy urgenc3’’ and frequencj', and doubtless some 
degree of incontinence, was referred Ip’ her general practitioner tb a urologist. 
Bj’ cj'stoscopic examination the urologist found a few urethral polj'ps, and he re- 
moved them b3’^ electrocoagulation. From this time on, the patient had a per- 
sistent incontinence. < 

Case 2. — Another patient, referred to a urologist, had a number of urethral 
caruncles which he vigorousl3’ cauterized. The result was a marked intermittent 
incontinence persisting for several months. 

Case 3 . — Anotlier patient, about 55 3’ears of age, unmarried, had a pelvic cellu- 
litis, probably followed b3' bladder and urethral adhesions as a child, and developed 
a severe constant incontinence for several months. 

Case 4. — A patient, married, nulliparous, about 58 years of age, had a constant 
moisture from the vagina, diagnosed by two g3Tiecologists as Ip'drorrhea, but a third 
g3’necologist diagnosed the condition as one of incontinence with a relaxed A'csical 
sphincter developing several 3’ears before operation. 

Case 5. — Another patient, after a plastic operation for moderate lacerations 
and mild incontinence had a large mushroom catheter jerked from her urethra on 
the eighth postoperative da3' by an interne, and she became markedl3’ incontinent. 

Case 6. — Another, a 3'oung woman, delivered a medium-sized bab3’ after a five- 
hour labor terminated b3’ forceps. She became persistentl3' incontinent. The cause, 
here, was a urethrovaginal fistula at the junction of the middle and inner thirds of 
the urethra, associated with a lateral distortion of the inner third of the urethra 
b3’ a dense band of scar tissue pulling the inner third of the urethra over to the 
right ramus. Three operations had been done upon this patient before I saw her. 

Case 7. — In a multiparous patient with moderate lacerations of the anterior and 
posterior vaginal walls I did a Kell3’ operation for incontinence together with an 
operation for C3’stocele, rectocele, and laceration of the pelvic floor which was a 
failure. Incontinence was worse than before. 

Case S. — A multipara with some prolapse, extensive c3’stocele, and rectocele had 
marked incontinence for 3’ears. Trauma at labor was the cause of her incontinence. 

TRAUMA OF LABOR 

As the size of the fetus and uterus increases, the space for the 
bladder betiveen the sj^mphj^sis and the uterus correspondinglj^ dimin- 
ishes. The bladder can take care of this phj^siologie condition in two 
wai’s, either bt’ a frequent emptydng of itself, or, bj^ lateral distention 
into the paravesical spaces (the latter can be seen bjr radiographic study 
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of the bladder). The lower uterine segment broadens laterally, but there 
may be little change in the size of the anterior vaginal wall. The blad- 
der and ureters lie loosely upon this floor of vaginal Avail. 

Labor sets in, the cerAux dilates, and the anterior Amginal Avail is 
stretched laterally to some degree as the head descends. In some in- 
stances the head produces a contusion of the bladder and the anterior 
vaginal Avail, Avhich on healing causes the bladder to become fixed to the 
vaginal Avail, either on part or all of one side, or, in some cases almost 
completel.A". A second labor Avill then stretch both the bladder and the 
vaginal Avail, and if this stretching is carried foi’Avard in the midline, the 
posterior urethra and bladder Avail may lieeome thinned out. If carried 
still farther along the floor of the bladder, the fibers of the urethra and 
the Amginal AA'all of the A'estibule AA'ill be split, ailoAA'ing the urethra to 



Fig. 7. — Racliograpli, “relaxing” state, failure at operation, cause not known. Note: 
One sees here a marked relaxation of the sphincter mechanism fi'om one end of the 
urethra to the other, several weeks following my operation. Dr. Daniel Mishell re- 
peated my operation a few weeks later with complete success. 


drop into the vagina and at the same time be pushed a short distance 
out of the pelvis. Should the damage be betAveen the urethra and the 
ramus, its healing maj’’ leave connective tissue, permanently distorting 
the urethra. These urethras assume certain degrees of a permanent 
state of Abiding. 


FAILURES AND THEIR SOLUTION 

Failures have occurred and I liaAm been able to get some valuable 
information from a careful study of them. The eases cited serve to 
illustrate : 

Case 1. — A patient, 55 years of age, unmarried, was found to have extensive 
adhesions between the bladder and the vaginal wall, between the urethra and 
bladder and both rami. My method of operation was done, but the patient was still 
incontinent. Fig. 7 shows the bladder to be in good position; there is some dilata- 
tion of the inner third of the urethra and a marked dilatation of the middle and 
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outer thirds of the urethra. The reason for the failure is not known but it is 
different from other cases. Kepetition of my operation bj" Dr. Daniel Mishell re- 
sulted in normal control. 

Case 2. — Another patient with cystocele, some prolapse, a rectocele, and lacerated 
pelvic floor who had a plastic operation which included my technique for incontinence, 
unfortunately had a moderate infection of the anterior wall as a postoperative 
complication. Pig. 8, A, shows the fall of the bladder wall and a marked dilatation 
of the sphincter about the inner third of the urethra. There was a bilateral failure 
of maintenance following restoration. This patient has not been reoperated upon. 

Case 3. — A patient, 25 years of age, was delivered four years ago of a 7%-pound 
child in a five-hour labor terminated by forceps. She lost control of her urine from 
that time on. She does not know whether she had a damaged bladder or urethra. 
An attempt was made three months later to restore continence without success. Two 
later attempts by a urologist also failed. Whether the original incontinence was due 



A. B. 

Fig. 8. — Failures at operation. I.3I., internal meatus. A, Radiograph of a urethra 
and bladder following my operation. There was a postoperative infection in the 
anterior vaginal wall. The urethra and bladder walls probably returned to their 
original preoperative positions. Restoration was accomplished without maintenance. 
This shows a bilateral failure of maintenance. B, Radiograph of a urethra and bladder 
following my operation. The right border of the trigone had to be separated from the 
right ramus by sharp dissection, during which procedure the bladder was entered. 
Restoration was accomplished but infection set in. The right urethra and bladder re- 
turned to the position which they occupied before operation. This shows a unilateral 
failure of maintenance. 

to a urethrovaginal fistula, is not known, but probably it was. The pediatrician 
taking care of the child referred her to me. A fistula, about 2 mm. in diameter, 
having its opening into the vestibule of the vagina about 1 cm. to the right of the 
midline and 2 cm. from the external meatus, made its way backward and medially 
in an oblique course into the urethral canal by an opening about 1 cm. from the 
internal meatus. A ureteral catheter was passed through the fistula into the bladder. 
During withdrawal a cystoscope was used to follow the end of the ureteral catheter 
to the internal meatus, and a urethroscope to follow it until it disappeared. The 
opening was located about 1 cm. from the meatus. Hence, about 1 cm. in width of 
the sphincter of the inner third was beyond the fistula. This portion of the 
sphincter, if normal, should have prevented urine from escaping through the fistula 
when the patient was recumbent. But she was always wet. Therefore, this portion 
of the sphincter was inefScient. The cause, found during dissection, was a dense 
scar about 1 mm. thick and 4 mm. wide, holding the wall of the urethra well over to 
the right ramus posterior to the fistula. This patient had both a fistula and a dis- 
torted urethral sphincter. Had only the fistula been excised and closed, the patient 
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would not have been relieved. The fistula was dissected out, its opening closed to 
evert the urethral mucosa into the canal, the sear band cut, the urethra completely 
freed from both rami and my incontinence operation completed. The patient now 
has normal control of her urine. One must conclude that the liberal or complete dis- 
section is the conservative one, when the end result is our goal. 

Case 4. — In some cases the trauma of labor relaxes or disengages the normal sup- 
port of the urethra, so that it assumes the position which the normal urethra takes 
during the act of voiding. One such patient had a normal dissection of the 
vaginal wall from the urethra and the bladder, extending over to the ramus 
pubis on each side, and Kelly sutures were placed. She had more incontinence 





A. B. 

Fir. 9. — A, Radiograph of a bladder and urethra following a Kelly operation re- 
sulting in failure. B, Radiograph of the same bladder and urethra following my 
operation some montlis after, resulting in success. 

Note; The procedures in both operations were almost identical, except that in my 
operation separation of the bladder and urethra from both rami and replication of 
the bladder and urethra by a second row of interrupted sutures were added procedures. 



Fig. 10. — Radiograph 9 A, superimposed on radiograph 9B, to show the relative posi- 
tion of the external meatus, the urethra and the bladder, after the Kelly before and 
after procedure. Before my operation the urethra and bladder have the contour of 
the “voiding” state during relaxation, but after operation the “relaxing” state is re- 
stored during relaxation. This is the requisite for continence. 
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than before. A urethral radiograph illustrates the result, Fig. 9, A. The operation 
after the method ndiich I described was then done, after which she obtained normal 
continence. A second radiograph, Fig. 9, B, illustrates the end result. Superimposed 
radiographs before and after operation (Fig. 10) correspond identically with radio- 
graphs (Fig. 2) of the normal urethra while relaxing and voiding. The first opera- 
tion showed no restoration of the urethra but the second operation restored it into 
the pelvis so that the sphincter mechanism appears normal. 

Case 5. — Let us analyze one more case first reported by my technique in a previous 
article. This patient, whose operation was a complete failure, was a multiparous 
woman with prolapse accompanied by a large cystocele, a moderate rectocele, and 
incontinence for a number of jmars. She was operated upon in November, 1936. At 
operation, the bladder and urethra had to be removed from the right ramus by 
sharp dissection, and in so doing, the bladder was entered just to the right of the 
trigone. This was immediately closed ; then mj' operation for incontinence was com- 
pleted. Infection set in between the anterior vaginal wall and the bladder. The 
anterior wall broke down and on the tenth postoperative day (a retention catheter 
still being in the bladder) the bed became continuously wet and so persisted for five 
days, after which the bed was dry. The fistula, fortunately, healed spontaneously 
and remained so until she went home. She returned two days later, being eontinu- 
ousl 3 ’^ wet. Intravenous indigo carmine was watched for in the vagina but none 
appeared while plentj^ escaped from the urethra. The plicated urethra and bladder 
had slipped. The infection had produced a solution of the sutures and the urethra 
parth' took on its original contour. Fig. S, B. There was a unilateral failure of 
maintenance following restoration. The result was a complete failure. During 
the next j’ear some improvement was obtained bj' treatment. Cj’^stoscopic exami- 
nation was done; the ureteral orifices were normal, there were a mild posterior 
urethritis and a moderate depression of the trigone. In Februarjq 1938, fifteen 
months after the first operation, she was reoperated upon, repeating the first 
operation. The end result was better, the patient could be diy from one-half to 
three hours at a time. Cj'stoscopic examination revealed the ureteral orifices 
normal, the right side of the trigone normal, a mild posterior urethritis and a red 
raised mound al)out 2 cm. in diameter situated between the internal meatus and 
the left ureteral orifice. Attached to the base of this was a dense band about 
y-i cm. in diameter which was attached to the left ramus. Vaginal traction on 
the band revealed distortion of the trigone laterality, when viewed through a 
C 3 ’stoscope. The right side of the trigone was now normal but the left side was 
tethered to the ramus b}' an adhesion. I studied m}’' failures and found that some 
degree of infection between the anterior vaginal wall and the bladder and urethra 
was the apparent cause. This infection, rapidl 3 - dissolving the plicating sutures, 
permitted all or part of the urethra to resume its original position and adhere 
again. Doubtless, the seat of this infection was the serum in either paravesical 
space or between the bladder and urethra and the vaginal wall. To avoid this 
would probabl 3 ' mean fewer or no infections, and if the h 3 ’pothesis were right, 
then more or all successes would follow. How was this to be done? Since the 
anterior vaginal wall of the vestibule is in intimate contact with the urethra, 
would it be possible to allow the vagina to granulate under the urethra? The 
most complete wa 3 ' would be to leave each paravesical space open into the vagina, 
to leave the plicated urethral wall wide open to agglutinate quickl 3 '^ and wait for 
the vaginal mucosa to granulate over the lower surface of the urethra and bladder. 
Eleven months after the second operation (in Januar 3 q 1939) the patient was 
reoperated upon. The urethra and bladder were again completel 3 ^ separated from 
the ramus, the band between the left trigone and the ramus removed. The urethra 
and bladder walls were plicated and replicated. The vaginal flaps were turned 
back into the paravesical spaces and lightl 3 ’ held there b 3 ' packing. The patient 
had an uneventful convalescence. The vaginal mucosa grew over the lower sur- 
face of the bladder and urethra to re-line the vestibule. The patient was allowed 
to go home on the twent 3 ’-sixth postoperative da 3 ’', having complete control of the 
urine. Last week, sixteen months after her third operation, she was seen in the 
follow-up clinic and she stated she can go eight hours without voiding and now 
never loses a drop of urine. 
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From this case the following observations are made: 

1. Adhesions formed after each of the first two operations must be attributed 
to something happening which let the urethra and bladder as a whole, or in part, 
resume its original damaged position and again adhere to the ramus or the vaginal 
wall. 

2. It was most probable that adhesions following the first operation were the 
result of the infection which caused the break-down of the vaginal wall. 

3. It was most probable that the band of scar tissue following the second opera- 
tion was due to the reorganization of a simple or an infected hematoma which 
formed between the trigone and the ramus. 

4. Since the urethra after the third operation remained in place and was con- 
tinent without anj’ floor on which to rest during the time the vaginal roof of the 
vestibule was filling in with granulations, the logical deductions would be (a) that 
freeing the urethra, then plicating and replicating the urethral and bladder walls 
is sufficient to replace it to the position of the normal “relaxing” urethra; and 
(b) that the replacing of the urethra in this manner enables the intrinsic sphincter 
mechanism to function normally; and (c) the anterior vaginal wall beneath the 
bladder and the urethra (as far as the urinary tract is concerned) is simply a 
protective floor on which the bladder and urethra are supported. 



Fig. 11. — Radiograph after my operation on a bladder and urethra, in the “voiding” 
state (B.W.V.) superimposed upon the same bladder and urethra in the “relaxing” 
state (B.IE.E. ). The “voiding” state is almost identical with the “relaxing” state. 
The nearer the “voiding" state approaches the “relaxing” state, the more efficient the 
continence will be. 

Now it seems rather drastic to leave the dissected flap of the vaginal 
wall separate from its opposite mate, so I have for some time been rising 
the Y drain of rublier tissue, one end placed in each paravesical space, 
as used by Dr. G. G. Ward in his cystopexy operation, and obtaining 
satisfactory results. 

You may well ask, does this operation do what I claim for it? One 
patient, twice operated on by me, using the Kelly operation, had two 
successive failures. The third operation bi/o years ago by my method 
was successful and is satisfactory to this time. Pig. 11 (lateral views) 
taken over seven weeks after the successful operation shows that, both 
in the “relaxing” and the “voiding” state, her urethra quite meets the 
requirement of the normal urethra. 

CONCLUSIONS 

1. The normal urethra in its “voiding” state is pushed down with 
the vaginal wall into the vagina, its external meatus is pushed endwise 
out of the pelvis liy varying distances up to 1 cm., and the sphincter 
muscle surrounding the inner third of the urethra dilates. 
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2. A varying degree of the “voiding” state (which becomes perma- 
nent following relaxation or injury) is present when there is persistent 
incontinence ; the greater the degree the greater the incontinence. 

3. When there is no permanent dilatation of the inner third of the 
sphincter, the urethra maj^ undergo excessive degrees of motion -without 
any incontinence. However, persistent displacement may in time per- 
manently overstretch the inner third of the sphincter, when incontinence 
will develop. 

4. The sphincter mechanism functions with its greatest efficiency when 
its greatest length is restored, when it is restored as far as possible within 
the pelvis and restored as high as possible above the vagina. 

5. To fulfill the restoration of the urethra it is first necessary to com- 
pletely separate the urethra from all attachments to the vaginal wall and 
the rami, both of which, following injury, will hamper the function of 
the sphincter mechanism. 

6. After eompeltely freeing the urethra, restoration of the sphincter 
mechanism can be satisfactorily accomplished by plieating and replicat- 
ing the under surface of the bladder and urethra. 

7. The sphincter mechanism, unhampered by any lateral tractive 
forces after restoration, will perform its normal function. 

8. The sphincter mechanism probably requires no assistance of the 
levator muscle fillers, and the vaginal wall beneath the bladder and 
urethra is only a protective floor on which the bladder and urethra lie. 

9. Any factor such as infection or hematoma beneath the restored 
urethra may dissolve the plieating sutures and allow the urethra in 
whole or in part to resume some degi'ee of the “voiding” state, thereby 
producing a failure, and re-operation will be necessary. For success, 
restoration must be bilaterally maintained. Maintained restoration can 
best be accomplished by very free drainage of the paravesical spaces and 
open vaginal wall flaps. 

10. The success of any incontinence operation will be measured by the 
fulfillment of the restoration herein described and the maintenance of 
that restoration. 

I wisli to thank Dr. A. H. Aldridge, Chief Surgeon of the Woman’s Hospital, and 
Drs. George F. Hoch, Inglis F. Frost, Artliur J. Murphy, and Daniel Mishell for their 
assistance and interest in this work ; Dr. Harriet Me Intosh for her x-ray contributions 
and Dr. Joshua W. Davies for his anatomic interest in the problem. 
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ARE ESTROGENS CARCINOGENIC IN THE HUMAN FEMALE 


The Effect of Long-Continued Estrogen Administration Upon 
THE Uterine and Vaginal Mucosa of the Hujian Female 

Samuel H. Geist, M.D., and Udall J. Salmon, M.D., New York, N. Y. 

(From the Gynecological Service and the Laboratories of the Mount Sinai Hospital) 

T he experimental production of genital and breast carcinoma in 
rodents and mice means of estrogens has raised the verj^ impor- 
tant question as to whether there might not be some danger of inducing 
carcinomas in human beings bj^ the therapeutic administration of estro- 
gens. In the normal female, the genital tract undergoes periods of 
growth and proliferation followed by periods of regression and rest. 
This is most strikingly illustrated in the cyclical morphologic changes of 
the endometrium. Slenstruation is followed by a gradually increasing 
tempo of growth of the endometrium, culminating in the shedding associ- 
ated •with menstruation. These recurring phenomena are dependent upon 
the cyclic production of adequate amounts of estrogenic hormone by the 
ovaries. In the human female, furthermore, cessation of ovarian activity 
is followed by a discontinuation of the cyclical proliferative phenomena 
in the endometrium and by an advancing regression and atrophj’- in the 
endometrium and vaginal mucosa. It is significant, however, that regard- 
less of hoAv atrophic the endometrium or vaginal mucosa, may appear 
microscopically, these structures can be stimidated, by the administration 
of adequate amounts of estrogenic hormone, to regenerate to a state very 
similar to that Avhich obtains in Avomen Avith functioning ovaries. The 
advanced ageing of the individual apparently does not interfere Avith 
the capacity of the epithelial elements of the genital tract to respond in 
a physiologic manner to estrogens. We have, therefore, available in the 
estrogens, a group of substances that are poAverful groAvth stimulators 
and that are capable of inducing intense proliferative activity in the 
vaginal and uterine mucosa as late as forty years after the cessation of 
normal ovarian function. In previous communications^’ - Ave have re- 
ported our failure to find any evidence of abnormal proliferation in the 
genital tract of women following estrogen therapy. Because of the 
Avidespread therapeutic use of estrogens, particularly in Avomen AAdio fall 
into the age group in Avhich carcinoma has its highest incidence, Ave felt 
it important to submit this problem to further study to determine 
Avhether the prolonged administration of estrogens may not result in 
excessive or abnormal endometrial or vaginal epithelial proliferation, 
leading possibly to neoplasia. 

•Presented before the Third International Cancer Congress, Atlantic City, N. J., 
September 13, 1939. 
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MATERIAL 

Our studies were conducted on a series of 206 women who have been treated with 
estrogens over periods varj’ing from six months to five and one-half years and in 
whom vaginal and endometrial biopsies were performed during var 3 'ing stages of the 
period of treatment. 

The ages of the patients varied from 25 to SO j’ears, the majority being over 40 
years of age. The patients were being treated for menopausal symptoms, functional 
amenorrhea, senile vaginitis, and kraurosis vulvae. 

The estrogens were administered intramuscularlj-, in solution in oil (estradiol 
benzoate, progjmon-B* ; estradiol dipropionate, di-ovocjdinf), by mouth (estradiol, 
progj-non-DH* ) , bj' vaginal suppositories (estradiol), bj- inunction (estradiol) and, 
during the past j’ear, bj’ implantation of pellets and crj'stals (estradiol, estradiol 
benzoate, and estradiol dipropionate). The hormones were administered in individual 
doses varying from 10,000 I.U. to 150,000 I.U. The total amount given varied from 
500,000 I.U. to 23,400,000 I.U. 



Fig. 1. — Case E. V., aged 52 years, spontaneous cessation of menstruation four 
years previously. Atrophic vaginal mucosa before treatment, indicating estrogen 
deficiency. 


RESULTS 

Effect of Estrogens Upon the Atrophic Mucosa . — The first noticeable 
effect of estrogen therapy upon the atrophic vaginal mucosa is a rapid 
proliferation of the basilar epithelial cells. This is discernible as early 
as four days after the intramnscnlar administration of as little as 
100,000 I.U. (total) of estrogens. Proliferation proceeds at a rapid 
pace, leading to an increase in the number of epithelial layers and re- 
sulting in desquamation of some of the superficial epithelial cells. The 
proliferative activitj’' is, however, not uniform, areas of hypoplasia being- 
found adjacent to areas of active proliferation. This explains the find- 
ing of large, squamous, epithelial cells scattered among the atrophic cells 

*For the estradiol benzoate (progj-non-B) and estradiol (progynon-DH) used in 
this investigation, we are indebted to Dr. Erwin Schwenk, of the Sobering Corporation, 
Bloomfield, N. J. 

tFor the estradiol dipropionate (di-ovocylin), we are indebted to Mr. Robert C. 
Mautner, of Ciba Pharmaceutical Products, Summit, N. J. 
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in the vaginal smears taken at this stage. If the estrogen administration 
is continued, there is a iirogressive increase in the number of epithelial 
layers, accompanied by an active process of desquamation. The latter 
is manifested by the appearance of a thick, white, vaginal secretion 
which consists almost entirely of desquamated, large, squamous, epithelial 




Fig. 3. — Vaginal biopsy nine weeks later (after 2,870,000 I.U. of estradiol benzoate) 

showing advanced proliferation. 

cells. This degree of proliferation is attained with doses varying from 
200,000 to 2,000,000 I.U. of estradiol benzoate administered intramus- 
cularly. There is an amazingly wide variation in the individual response 
to equal amounts of the hormone. This variation in the proliferative 
response is probably due to a combination of factors, viz., the degree and 
duration of estrogen deprivation prior to the institution of estrogen 
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therapy, the rate of absorption, and the rate of excretion of the hormone. 
In some eases, doses of more than 2,000,000 I.U. failed to induce com- 
plete morphologic restitution. It is interesting to note that once mor- 
phologic restitution has been attained further increase in the dosage does 
not appear to produce any further progress in the proliferative response. 
Actually, in a number of cases, the vaginal mucosa appeared to be less 



Fig. 4.-— Vaginal biopsy after 20,200,000 I.U. of estradiol benzoate. Note absence of 
excessive or abnormal epithelial proliferation. 



Fig. 5. — Case E. V. ; preliminary endometrial biopsy showing atrophy of the endo- 
metrium, indicative of estrogen deficiency. 


regenerated after the patient had received the larger doses than after 
the smaller ones. Compare Fig. 3 (showing vaginal mucous membrane 
after 2,870,000 I.U. of estradiol benzoate) with Pig. 4 (biopsy taken from 
the same patient after a total of 20,200,000 I.U. of the hormone was 
given). It is extremelj^ significant that continuing the estrogen admin- 
istration to this enormous dose did not produce any signs indicating ex- 
cessive or abnormal proliferation. 
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Effect of Estrogens on the Endometrium . — The atrophic endometrium 
(Fig. 5) responds more slowly than the vaginal mucosa to estrogen stimu- 
lation. Not infrequently, amounts of estrogens (400,000 to 600,000 I.U.) 
that produce striking epithelial growth in the vaginal mucosa will result 
in only slight proliferation in scattered areas in the endometrium. As 



Fig. G. — Endometrium after total of 1,200,000 I.U. of estradiol benzoate in four weeks, 

revealing proliferative pattern. 



Fig. 7. — Endometrial biopsy taken during period of estrogen-induced bleeding. Pa- 
tient had been bleeding for three days when this biopsy was obtained. Total dosage 
at this time was 1,500,000 I.U. of estradiol benzoate. Bleeding continued for four 
more days. Estrogens were not administered during the period of bleeding. 


the dosage is increased, approaching the 1,000,000 I.U. level, the endo- 
metrium shows a more definite and more uniform proliferative response, 
resembling the normal proliferative pattern found in the normal post- 
menstrual phase of the cycle (Fig. 6). Uterine bleeding usually occurs 
after the patient has received approximately 1,000,000 to 1,500,000 I.U. 
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during four to six weeks. At this stage the endometrium is found to 
exhibit signs of active proliferation ndth some evidence of gland dis- 
tention. Examination of the uterine blood in several eases has revealed 



Fig. 8. — Endometrial biopsy taken four days after cessation of estrogen-induced 
bleeding and before the re-instatement of estrogen therapy. The biopsy reveals the 
endometrium to have regressed to a state of inactivity resembling the pre-treatment 
status. 



Pig. 9. — Case H. S., aged 55 years, menopause five years previously. Endometrial 
biopsy after a total of 18,500,000 I.U. of estradiol benzoate, administered during a 
period of thirty-four months. The endometrium is in a state of active proliferation 
with some cystic glandular dilatation. Estrogens were then stopped ; uterine bleeding 
began six days later and lasted for five days. 


desquamated fragments of endometrium containing glands and stromal 
cells. Biopsies performed during the period of bleeding exhibited vari- 
ous stages of proliferation associated with distended (cystic) glands. 
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Biopsies performed after the cessation of bleeding usually revealed a 
quiescent and, in manj^ eases, an atrophic endometrium. Continued ad- 
ministration of estrogens after the uterine bleeding had ceased resulted 
in a repetition of the same proliferative process, follGwed by desquama- 
tion and bleeding and a return of the endometrium to its quiescent state. 
In some cases, this cyclical bleeding occurred at intervals of four to ten 
weeks for many months (six to thirty-eight months). It is noteworthy 
that in these cases the endometrium at the end of these long periods of 
estrogen stimulation, punctuated by recurrent episodes of bleeding, does 
not reveal any greater proliferative activity than after the initial course 
of estrogen stimulation. 

Similar morphologic studies performed with estradiol dipropionate 
administered intramuscularly, estradiol administered orally, by skin 
inunctions, and bj’' vaginal suppositories revealed essentially similar 
results. 



Fig. 10. — Endometrial biopsy taken ten days after the termination of the bleeding 
episode. The endometrium is in a quiescent, almost atrophic, state. 


SUMMARY AND CONCLUSIONS 

1. The administration of estrogens to women suffering from an estro- 
gen deficiency results in regenerative changes in both the vaginal and 
uterine mucosa. 

2. If estrogens are administered continuously, in adequate therapeutic 
doses, the vaginal mucosa responds with an orderly progressive regenera- 
tion of the epithelial layers, resembling the histologic pattern of the 
adult cyclical female with normal estrogen production. 

3. Continued administration of estrogens leads to increased desquama- 
tion of the superficial epithelial layers without producing any signs of 
excessive or abnormal epithelial proliferation. 

4. The atrophic endometrium responds to adequate estrogen therapy 
with an orderly regeneration of the epithelial, glandular, and stromal 
elements. Continued administration of estrogens (at the rate of ap- 
proximately 1,500,000 I.U. per month) usually results in the appearance 
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of cystic glands, in some cases resembling the Swiss cheese pattern, as- 
sociated with active proliferation of the stroma. In no case was any 
evidence of abnormal proliferation noted. 

5. The same process of endometrial growth, desquamation (associated 
with bleeding) and regression, followed bj’’ regeneration, can be repro- 
duced cj^clically bj^ repeating the course of estrogens. 

6. It is obviously impossible in human beings to administer the huge 
doses of estrogens over the long periods of time that would justify com- 
parison with the experimental production of carcinoma in rodents. How- 
CA^er, the conclusion seems Avarranted, on the basis of these studies that, 
AAuthin the limits of the dosage used in this investigation (up to 
53,400,000 I.U.), there appears no evidence to justify the fear that 
carcinoma of the genital tract may result from the therapeutic use of 
estrogens. 
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THE PULSE AND RESPIRATORY VARIATIONS IN NORMAL 
WOMEN DURING LABOR'' 

Harold E. B. Pardee, M.D., and Curtis L. Mendelson, M.D., 

Neav York, N. Y. 

(From the Departments of Medicine and of Obstetrics and Gynecology of the New 
York Hospital and Cornell University Medical College) 

S INCE it has been suggested that the variations of the pulse and re- 
spiratory rate during lalior AAmuld afford a Avarning of the approach 
of serious cardiac insufficiency in patients Avith heart disease,^ it seemed 
unportant to determine the character of the variations in normal Avomen. 
Such studies have not lieen found in tlie literature although recent AA^ork 
has touched upon many other phases of the cardiorespiratory reactions 
of pregnancy and lalior. This recent Avork has been in relation to the 
prelabor period. UeAv hiAmstigations haAm been concerned Avith labor 
itself. 

Martin^ found that the pulse increased with the pains and returned to normal 
between pains during early labor but later, when the pains became more severe, 
he found that the pulse remained elevated. Probyn-AA'^illiams, and Cutlers 
found the average pulse rate during labor to be 89. Gewurz'i noted a lability of 
the pulse during labor with stability during the puerperium. He also observed an 
increase of the pulse rate during labor with gradual decline in the puerperium. 
Hamiltons stated that from the time the patient enters the hospital until she is 
delivered and is returned to her room, the pulse rate should be 100 or less, and 
any elevation over that value is due to insult: either medical, surgical, or obstetric. 

The subject of post-partiim bradycardia has receiAmd considerable 
attention, particularly during the second half of the last century. Its 

"Read at a meeting of the Section on Obstetrics and Gynecology, New York 
Academy of Medicine, December 17, 1940. 
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existence has been denied by some authors while others found it in 90 
per cent of the patients. The majority reported an incidence greater 
than 20 per cent. The onset of the bradycardia is reported variously at 
from two hours to nine daj^s post partum, and its duration at from sev- 
eral days to several weeks, klultiparas are said to show more slowing of 
the pulse than primiparas. Few authors have compared figures on the 
same patients before and after delivery. Heart block might be suspected 
from some of the extremelj'- low rates reported, for they are in the zone 
that Avould suggest this condition. 

Respirations Avere noted by GcAVUrz'* to be usually normal during 
labor and folloAved by a respiratory arrhythmia Avith onset shortly 
after delhmry, and lasting for about nine days. 

The present stud3' Avas undertaken in an attempt to establish the nor- 
mal behaAdor of the pulse and respirations during labor, and to evaluate, 
if possible, the influence of such related factors as total duration of 
labor, duration of the second stage, and analgesia. A similar study in 
cardiac patients is under wajL 

Although no definite routine of analgesia is folloAved in the Ncav 
York Ljdng-in Hospital, the folloAidng may be given as the most com- 
mon sequence. 

In early labor if the pains are not unduly troublesome, analgesia is delayed until 
the cervix is found to be 4 or 5 cm. dilated, and the pains become more severe. At 
this time morphine and scopolamine are administered (morphine 0.010 6m. and 
scopolamine 0.0004 Gm.). If labor progresses satisfactorily no further analgesia 
may be used. Occasionally, if pains are A'crj- severe and deliver}' seems reasonably 
remote, another dose of morphine may be given, or when the cervix reaches 7 cm. 
dilatation, rectal instillation of an ether, oil, and quinine mixture is given (75 c.c. 
ether, 2.6 c.c. alcohol, and 0.6, or 1.2 Gm. of quinine). In not a foAV instances, 
particularly in patients entering the hospital late in labor without haAdug suffered 
unduly, no analgesia may be used, or possibly only rectal instillation of the mix- 
ture described above. After full cervical dilatation, patients receive nitrous oxide 
and oxygen during contractions and bearing doAA’n is encouraged until sufficient 
amount of the presenting part is visible to permit delivery. At this time ether 
is added to the mixture of gases. ■> 


RESULTS 

One hundred and eighty patients were studied: 153 primiparas and 27 multip- 
aras. The pulse and respirations were recorded by graduate nurses every fifteen 
minutes from the time of admission in labor until delivery, and thereafter on the 
wards every four hours. A chart was made of each case similar to those of Figs. 
1 to 5 and from a study of these charts the following data were obtained. It 
was found unsatisfactory for the purposes of summary to consider each separate 
pulse and respiratory count because certain figures were only reached once or twice, 
and the differences between successive counts Avere often considerable and at times 
alternately up and down as sIioaati by the pulse counts in the central portion of 
Fig. 5. For this reason each chart rvas summarized by considering the average leA'el 
of the pulse and respirations for 3 or 4 successive counts, the pulse level being con- 
sidered to the nearest multiple of 10 and the respiratory level to the nearest er'en 
number. Isolated aberrant counts AA'ere disregarded such as the Uvo respiratory 
counts of 38 seen in Fig. 5. This chart was summarized as the pulse reaching 140 
and the respirations 28 per minute. Of the 180 patients studied, only 10 (5 per 
cent) showed an increase in pulse rate of more than 20 per minute. Of the remain- 
ing 170 patients, 87, or about half, failed to shoAV any change in the pulse during 
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labor. Of the total patients studied, 17 (9 per cent) showed an increase in respi- 
rations of more than 8 per minute. Of the remaining 163 patients, 75, or slightly 
less than one-half, showed no change in respirations during the course of labor. 
Fifty-six patients (31 per cent) showed no change in either pulse or respirations 
during labor. 

Because some patients appeared first with a slightly elevated pulse, such as 85 
or 90, it seemed better to consider the maximum pulse rate and respiratory rate 
which was reached and maintained for the duration of three consecutive counts. On 
this basis it was found that in 41 patients (23 per cent) the pulse rose to above 
110 or the respirations to above 24 per minute. In 18 patients (10 per cent) the 
pulse rose above 110 per minute, and in 34 patients (19 per cent) the respirations 
rose above 24 per minute. There were 12 patients (7 per cent) having both the 
maximum pulse above 110 and respirations above 24 per minute. All of the 10 
patients with pulse increasing more than 20 per minute were in the group with 
pulse rising above 110 or respirations above 24 per minute. Fifteen of the 17 
patients with respirations increasing more than 8 per minute fell in the same groups. 



Pig'. 1. — Pulse and respirations in the latter part of labor. Primigravida. Total 
labor 81 hours. Recordings every 15 minutes. Practically no change in pulse or 
respirations throughout entire labor. O respirations ; • pulse. 

Of the patients with the pulse rising above 110 : 7 reached 120 (respiration connts 
from 24 to 28) ; 7 reached 130 (respiration counts from 20 to 40) ; and 4 reached 140 
(respiration counts of from 28 to 32). Of the patients with respirations rising 
above 24 per minute: 2 reached 26 (pulse counts of 90) ; 12 reached 28 (pulse counts 
from 80 to 140) ; 4 reached 30 (pulse counts from 80 to 140) ; 12 reached 32 (pulse 
counts from 90 to 140); and 4 reached 40 (pulse counts from 80 to 130). Neither 
intrapartum lability of pulse, nor post-partum bradycardia, nor post-partum respira- 
tory arrhythmia was observed. 

Table I illustrates graphically certain of the above features, while Table II 
shows the frequency of the various combinations of different degrees of pulse 
and respiratory disturbance. Figs. 1 to 5 are copies of actual charts illustrating 
certain freqnent types of reaction. Fig. 1 shows the chart of the last six honrs of 
a long labor. The respirations were 24 per minute at first but later fell to 20 after 
the administration of morphine and then rose to 22 at the end. Fig. 2 shows the 
chart of the last nine hours of a twenty-seven-hour labor. The pulse remained 
in the neighborhood of 80 for most of the time but at the end rose to 84. The 
respirations remained at 18 until the second stage when they rose gradually to 22. 
Fig. 3 is the chart of the last 5.5 hours of a 16.5 hour labor. During the earlier 
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part of the labor the pulse remained at about 80 and the respirations at 22. The 
pulse rose to 84 and 86 just before the second stage and the respirations remained 
at 20 onlj^ to suddenly rise to 39 at the onset of the second stage. Eeactions of 
this sort are relative^ uncommon, occurring in only 8 cases of the series (4.5 per 
cent) and generally are observed in women of a nervous or neurotic type. Fig. 4 
shows the last seven and one-half hours of a twenty-five-hour labor. The pulse had 
remained at about 90 and the respirations at 20 before tliis portion of the chart 
was reached. At about the beginning of the second stage the pulse rose to about 
120 at which level it remained and the respirations rose more gradually to a 
maximum of 24 and then gradually fell to 22. This is a moderately severe reaction 
which had it been observed in a cardiac patient might have occasioned some alarm. 
Fig. 5 is a record of the last nine liours of a fifty-two-hour labor. Previous to this 

Table I. Behavior of Pulse and Respirations During Labor in 
ISO Normal Women 


Cases Pulse 


4 reached 140 (resp. : 28, 28, 30, 32) 

7 reached 130 (resp.: 20, 24, 28, 32, 36, 40, 40) 
7 reached 120 (resp. : 24, 24, 24, 24, 24, 24, 28) 

Pulse over 110 per minute IS, or 10% 

Pulse unchanged 87, or 51% 


Respirations unchanged 75, or 42% 

Respirations over 24 per minute 34, or 19% 


No change 
either pulse 
or resp. 

56 or 31% 


Pulse over 110 
and resp. over 
■24 

12 or 7% 


J 


Cases Besp. 

2 reached 26 (pulse: 90, 90) 

12 reached 28 (pulse: 80, 80, 94, 100, 100, 100, 100, 110, 120, 130, 140, 140) 
4 reached 30 (pulse: 80, 90, 130, 140) 

12 reached 32 (pulse: 90, 90, 90, 90, 90, 90, 90, 90, 100, 110, 130, 140) 

4 reached 40 (pulse: 80, 100, 130, 130) 


In the upper section of this table is given the maximum respiratory rate of eacli 
individual with a pulse over 110. The number of patients with a pulse of 120, 130, 
and 140 is indicated, and the respiratory rates in the individual patients of each 
group. Similarly the lower section shows the patients with maximum respiratory 
rates over 24 and the maximum pulse rates in the individual patients of each grade 
of respiratory increase. 


Table II. The Percentage Distribution op Various Types op Pulse and 

Respiratory Reactions 


No change in either pulse or respiratorj- rates (56 cases) 31% 

Mild reactions: 

No change in pulse rate, respiratorj’’ rate increased but 

did not exceed 24 (2 cases) 1% 

No change in respiratory rate, pulse rate increased but 

did not exceed 110 (2 cases) 1% 

Moderate reactions: 

Pulse and respiratoiy rates both increased but pulse rate 

did not exceed 110, nor respiratory rate exceed 24 (76 cases) 43% 

No change in pulse rate, respiratory rate exceeded 24 (24 cases) 13% 

No change in respiratory rate, pulse rate exceeded 110 (20 cases) 4% 

Marked reactions: 

Pulse rate exceeded 110 and respiratory rate exceeded 24 (12 eases) 7% 
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portion of the chart the pulse had been fairly level at about 100 and the respira- 
tions at 20. Two and one-half hours before the second stage the pulse began to 
rise, eventuallj^ reaching 120 but the respirations remained at 20 until the bearing 
down began, when the pulse promptly rose to 140 and the respirations to 28. These 
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Fig. 2. — Pulse and respirations in the latter part of labor. Primigravida. Total 
labor 27% hours. Recordings every 15 minutes. Small increase in respiratory rate 
and no change in pulse rate, pulse having remained at 80 and respirations at 18 
throughout earlier part of labor. O respirations ; • pulse. 



Fig. 3. — Pulse and respirations in the latter part of labor. Multigravida. Total 
labor 16% hours. Recordings every 15 minutes. Large increase in respiratory rate 
without change in pulse rate, pulse having remained at 80 and respirations at 22 
throughout earlier part of labor. O respirations ; • pulse. 

levels were approximately maintained for three hours until delivery, after which the 
pulse and respirations fell to normal levels in eight hours. Had this picture ap- 
peared in a cardiac patient it would so strongly have suggested cardiac strain that 
in all probability labor would have been accelerated by appropriate means. It is of 
greatest importance to appreciate that such severe cardiorespiratory reactions may 
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appear in healthy women and noteworthj^ tliat they appeared onl3^ during the 
second stage. 

In order to find some explanation of this phenomenon which appears in 7 per 
cent of our patients, we have considered various possibilities. Anemia can be 
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Fig. 4. — Pulse and respirations in the latter part of labor. Primigravida. Total 
labor 25 hours. Recordings every 15 minutes. Small increase in respiratory rate and 
large increase in pulse rate, pul.se having remained at 90 and respirations at 20 
throughout earlier part of labor. O respirations ; • pulse. 
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Pig. 5. — Pulse and respirations in the latter part of labor. Primigravida. Total 
labor 52 hours. Recordings every 15 minutes. Graph showing terminal increase in 
pulse and respiratory rates, pulse having been at 100 and respirations at 20 throughout 
earlier part of labor. O respirations ; • pulse. 


ruled out, as none of the patients in this group was anemic nor had any other 
medical complication. It was observed that during labor pains there was usually 
a slight increase of pulse rate and a slight decrease of respiratory rate. When the 
contractions had subsided there was a return to the former levels. It was observed 
also as can be seen in the figures that when a persistent increase of pulse or respira- 
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tions vras present, it almost always began with the second stage of labor or 
shortly before. 

To determine whether these pulse and respiratory changes might have been af- 
fected by analgesia or b}^ the total duration of labor or by the duration of the 
second stage, an analysis was made as shown in Table III. 

Because of the possibility that some of the pulse and respiration values may 
have been influenced by drugs, it is worth while to consider briefly the action of 
such drugs as the patient may have received. 

Morphine is a central respiratory depressant. By virtue of its action on the vagus 
nerve it also causes slowing of the heart. Pain is an antidote for morphine, how- 
ever, and can in part nullify its effects. Scopolamine paralyzes the vagal endings 
and accordingly tends to counteract the effects of morphine. Eectal ether initially 
tends to produce respiratory^ irregularity. Ultimately the respirations are slowed 
and become regular. When a combination of the above drugs is used, their varied 

Table III 


Pulse Eising Over 110 or Bespirations Bising Over 24 



EITHER 

1 PULSE 

1 RESPIRATIONS 

1 BOTH 


' PATIENTS 

% 





PATIENTS 

% 


41 

23 

18 

10 

34 

19 

12 

7 

Analgesia 

■■■■■ 








62 none* 


24 

7 

11 

13 

21 

4 

6 

32 ms, re 


25 

3 

10 

7 

22 

3 

10 

42 ms 


17 

4 

10 

s 

21 

3 

7 

29 re 

11 

37 

4 

13 

6 

2] 

2 

6 

Total labor 
over 30 hr. 
46 patients 

26% 

IS 

39 

8 

17 

15 

33 

5 

11 

Total labor 30 
hr. or less 
134 patients 
74% 

23 

■ 

10 

7 

20 

14 

7 

5 

Second stage 
over 2 hr. 

56 patients 

31% 

14 

25 

0 

8 

14 

■ 

5 

9 

Second stage 

2 hr. or less 
124 patients 
69% 

27 

21 

13 

10 

21 

16 

7 

6 


No Change in Pulse or Bespirations 



1 BOTH 

PULSE 

1 RESPIRATIONS 


PATIENTS 1 

% 

PATIENTS 

% 

PATIENTS 

% 


56 

31 

87 

51 

75 

42 

Analgesia 







62 none* 

23 

37 

33 


30 

48 

32 ms, re 

11 

34 

17 


12 

37 

42 ms 

13 


22 

52 

19 

45 

29 re 

9 

31 

15 

51 

14 

48 

Total labor 
over 30 hr. 

10 

21 

18 

38 

14 


Total labor 30 
hr. or less 

46 

34 

69 

51 

61 

45 

Second stage 
over 2 hr. 

10 

IS 

15 

26 

11 

19 

Second stage 2 
hr. or less 

46 

37 

72 

58 

64 

51 


*None, no analgesia ; ms, morphine and scopolamine ; re, rectal ether. 












































































PARDEE AND MENDELSON : PULSE AND RESPIRATORY VARIATIONS IN LABOR 43 


actions scarcely allow one to pi'edict the net result upon pulse or respirations. 

A study of Table III fails to show any correlation between analgesia and pulse 
or respirations during labor. In comparing the groups which did and did not receive 
analgesia, one is unable to find a significant difference in the pulse or respiration 
values. Nor do the values with anj' one type of analgesia seem to differ from 
those with any other. 

The data of Table III indicate, however, that both an increase in the total 
duration of labor and also in the duration of the second stage, tend to produce a 
rise in the pulse and respiration values. This increase generally, as has been said, 
occurs at the time of the second stage or shortlj’' before. Some patients experience 
the urge to push with the contractions before full cervical dilatation is reached 
and actually, if a rise in pulse and respirations is to occur, it starts with the ap- 
pearance of bearing-down efforts, and the initial rise begins within the first half 
hour of such effort. 

There were, however, several instances of prolonged labor during which the 
pulse and respirations failed to rise signifieantl 3 ^ or at all. In all cases of pro- 
longed labor, maternal exhaustion and acidosis were treated bj' oral and parenteral 
administration of glucose and fluids, and it is believed that without this tj'pe of 
obstetric care more of these patients might have shown an elevation of pulse and 
respirations. 

It is of interest that S of tlie 18 patients with the pulse rising over 110 showed 
persistence of tachj’’cardia throughout the puerperium, although there were no 
instances of anemia, puerperal hemorrhage, infection, thyroid, or cardiorespiratory 
disease. Post-partum taehj^cardia was onlj' found in patients who had shown a 
rise of pulse rate to over 110 during labor. In some patients abdominal, rectal, or 
vaginal examination was obseived to be sufiicient to significantly raise the pulse for 
a short period. This suggests that anxietj' might have been the factor in the rapid 
heart rate of these patients and possiblj’’ also in those with persistent post-partum 
tachycardia. Although post-partum bradycardia was not observed, it would seem 
reasonable to explain relative slowing of the pulse on the basis of the bed rest 
incident to the earlj' puerperium. 

Only one patient had a respiratory rate over 20 during the first daj’’ post 
partum. She had shown an increased respiratorj' rate during labor. She was a 
primipara and had a labor of nineteen hours ’ total duration, being forty-eight minutes 
in the second stage. Before the second stage, her pulse had varied from 80 to 90 
and her respirations from 22 to 24. About three-quarters of an hour before the 
second stage her pulse and respirations began to rise gradual^ and during the 
second stage her pulse reached 110 and her respirations, 28. The general picture 
of this woman’s chart resembled rather closelj”^ that of Pig. 5. The first day post 
partum her respirations varied from 24 to 22, on the second day thej^ varied from 
22 to 20, and thereafter they were 20 or less. The pulse post partum was over 
100 once or twice each day for the first 4 or 5 daj's. No pelvic complication was 
discovered. There were no pulmonary rales. 

CONCLUSIONS 

In normal women during labor the pulse and respirations usually 
change but little until voluntary bearing-down efforts are brought into 
play. This occurs at or shortly before full dilatation of the cervix. There 
is a short insignificant increase in the pulse and decrease in the respira- 
tions during contractions ivith return to former levels during the in- 
tervals. 

With the onset of bearing-down efforts the pulse, or respirations, or 
both may remain unchanged or may increase. The pulse seldom in- 
creases more than 20 beats per minute but exceeds 110 per minute in 10 
per cent of the eases. Eespirations seldom increase more than 8 per 
minute but exceed 24 per minute in 19 per cent of the eases. It is un- 
usual for both pulse and respirations to exeeed these values, this occur- 
ring in only 7 per cent of the eases. 
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No correlation could be found between the level of pulse or respirations 
and either the use of analgesia or the particular analgesic used. 

Prolonged labor and prolonged second stage increase the liability to 
acceleration of pulse and respirations. 

Other than a transient rise during labor pains, lability of pulse during 
labor Avas not prominent. Post-partum bradjmardia and post-partum 
respiratory arrhythmia were not observed. 

Eelative sloAving of the pulse post partum is not out of proportion to 
the bed rest incident to that period. 
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RHEUMATIC HEART DISEASE IN PREGNANCY 

Harold Gorenberg, M.D., Jersey City, N. J., and 
John McGleary, M.D., Elizabeth, N. J. 

P REGNANCY complicated by rheumatic heart disease has been the 
subject of a recent study at the Margaret Hague IMaternity Hospital. 
A total of 345 cases ivere revieived, dating from 1933 to 1939. All cases, 
private, clinic, and “neglected,” were included. By the neglected case 
Ave mean to designate the pregnant A\mman Avho, Avithout previous medical 
attention, Avas first seen by us in cardiac failure. The incidence of heart 
disease at this hospital for the years studied Aims 1.2 per cent, based on 
total admissions. This figure falls AAothin the range reported bj’ kindred 
institutions in this country. Rheumatic heart disease made up 95 per 
cent of all eases of heart disease. 

By and large it can be said that the treatment of heart disease once 
present resolves itself into the effort to i?revent decompensation. In the 
pregnant Avoman Avith heart disease, the occurrence of heart failure is 
of Autal importance. Because of this self-eAudent fact everj'' effort should 
be made to prevent this complication. We feel it possible to foretell 
fairly accurately Avhich patient Avill decompensate when burdened Avith 
a pregnancy if the deleterious effects of this burden are not counter- 
acted by bed rest. Three extremely important prognostic aids ap- 
peared in the analysis of our cases. All three are contained in the 
patient’s history, (1) the functional cardiac capacity prior to preg- 
nancy, (2) the patient’s age, and (3) the presence or absence of pre- 
vious cardiac failure. 

We folloAved the Ncav York Heart Association classification, as 
folloAvs : 

Class 1: Patients with cardiac disease and no limitation of physical activity. 
Class 2 A : Patients with cardiac disease and slight limitation of physical activity. 
Class 2B: Patients with cardiac disease and marked limitation of physical ac- 
tivity. 

Class 3; Patients with cardiac disease who are unable to carry on any physical 
activity witliout discomfort. 
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Of 345 patients Avitli rheumatic heart disease seen since 1933, 77 
decompensated, an incidence of 22.3 per cent. Table I shows the in- 
cidence of cardiac failure in relation to the functional classification. 

Table I. Cardiac Failure in Relation to Functional Classification 


CLASS TOTAL FAILED 


1 

143 

4— 2.8% 

2A 

116 

9— 7.7% 

2B 

81 

59 — 72.8% 

3 

5 

5 — 100% 


345 

77 22.3% 


Thus the incidence of failure in pregnancy quite naturallj^ increases 
as the functional capacity in the nonpregnant state decreases. The bur- 
den of pregnancy can be borne without serious difficulty by the compara- 
tively Avell-functioning hearts, while the same burden will cause decom- 
pensation in the badly incapacitated group. 

Additional prognostic information is obtained from the age of the 
patient. We have divided our patients into five-year age groups rang- 
ing from fifteen to over forty, and determined the incidence of decom- 
pensation in each group (Table II). 


Table II. Cardiac Failure in Relation to Age 


YEARS 

TOTAL 

failed 

Less than 20 

32 

4 — 12.5% 

21-25 

135 

13— 9.6% 

26-30 

100 

26 — 26.0% 

31-35 

49 

16 — 32.6% 

36-40 

25 

14 — 56.0% 

More tlian 40 

4 

4—100% 


345 

77 22.3% 


In general, it may be said that the older the cardiac patient the greater 
the possibility of a breakdoivn occurring in the pregnant state. The 
minor discrepancy shown in the less-than-twenty group is possibly due 
to the relativelj^ small number in this class. To make the association 
between age and incidence of decompensation more striking, the patients 
may be divided into two groups, those less than thirty and those more 
than thirty years of age. The failure rate in the younger group was 16.1 
per cent, compared to 43.6 per cent in the older group. It should be 
added that the patient’s age and the functional capacity of her heart 
are certainly dependent to some extent upon one another. In our series 
the older groups very naturally contained the higher percentages of 
functionality bad hearts. 

What a pathologic heart Avill do Avhen forced to support a pregnancy 
may to some extent be foretold by its previous record. Did the patient 
ever decompensate before? In our series there were 11 patients who 
had decompensated previously but did not compensate in the pregnancy 
under consideration. Thirty-three patients gave a history of cardiac 
failure in the past and decompensated again in the pregnant state. 
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Thus, of 44 women, who suffered broken compensation previously, 75 
per cent decompensated again when pregnancy complicated the heart 
disease. If a patient has never decompensated before, her chances of 
cardiac failure when the burden of pregnancy is assumed are 14.1 per 
cent. 


Table III. Prognostic Value op History of Decompensation 


Cardiac failure preidously iut not in this pregnancy 11 

Cardiac failure previously and again in this pregnancy 33 

Cardiac failure for the first time in this pregnancy • 44 


Previous cardiac failures 44 

Previous cardiac failures and again in this pregnancy 33 — 75% 


A similar association was reported in 1926 by G. H. Hunt.i In his series of 
156 cases, 50 per cent of the previous cardiac failures decompensated again, as 
compared to a 17 per cent cardiac failure rate in pregnancy when no decompen- 
sation had occurred before. His total failure rate of 21 per cent matches very 
closely the 22.3 per cent in our group and the 19.2 per cent reported by the Boston 
Lying-in Hospital. 

We feel eei’taiii that attention to these prognostic signs has helped 
us immeasurably in our handling of the pregnant woman with heart 
disease. In the last 103 consecutive cardiac patients delivered at the 
Margaret Hague Maternity Hospital (these are not included in the 
aboA^e statistics), there ha^m occuri’ed tivo failures, one of which was 
probably preventable, an incidence of less than 2 per cent. This was 
accomplished by careful prenatal observations at frequent intervals, 
by the prompt institution of absolute bed-rest at the first suspicion of 
any decrease in cardiac reserve, and, most important, by the hospitali- 
zation of any patient Ai’-ho presented a history of previous cardiac fail- 
ure or a combination of prognostic signs that indicated the possibility 
of difficulty. It has been our experience that if the need for bed rest 
arises at any period in the pregnant state the rest must be absolute 
and continuous for the duration of the gestation. 

Peeling satisfied that by the application of the principles mentioned 
above we ha^m been able to decrease the decompensation rate among 
our pregnant Avomen Avith rheumatic heart disease to an almost neg- 
ligible incidence, Ave felt it Avas important to determine Avhen in the 
pregnancy the patient might be expected to experience the most diffi- 
culty. KnoAving at what time the burden of pregnancy exerts its 
maximum effect upon the heart AAmuld enable us to fortify our thera- 
peutie attack Avith preventive measures. Before presenting the analysis 
of our patients Avith this vieAV in mind, it is necessary to note that a 
fairly clear concept of the dynamics of the circulation of the normal 
pregnant Avoman has resulted from the laboratory and clinical Avork of 
seA^eral observers.^ Much has been done in studying the circulatory 
burden in pregnancy, but only a fcAv pertinent determinations Avill be 
mentioned here. Studies of the total blood Amlume haA’’e usually shoAvn 
a progressive increase from the early months of pregnancy to a maxi- 
mum in the eighth month. During the last month of pregnancy the 
blood volume decreases, from an average of 45 per cent above the normal 
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for the nonpregnant woman to reach normal two weeks post partum. 
Experimentally it has been shown that increased blood volume leads to 
increased cardiac output. Studies on the velocity of blood flow show 
a gradual increase during the course of pregnancy and a sloAving up 
as the expected date of confinement approaches. Thus the cardiac 
load begins to increase Avhen the pregnancy begins and progresses 
steadily to reach a maximum during the eighth month. In the last 
month of pregnancy, not at delivery but during a period of four to 
six Aveeks preceding it, the blood Amlume, the cardiac output, and the 
velocity of blood Aoav tend to return toAvard normal levels Avith a con- 
sequent diminution of cardiac Avork. Through such studies it has been 
possible to “see” the burden that the pregnancy places upon the 
heart, a burden carried by the normal heart Avith no, or at least little, 
difficulty. HoAvcAmr, this seemingly extra load is sufficient to embar- 
rass a previously damaged heart, unless other factors knoAvn to strain 
cardiac capacity are appreciated and strenuous attempts made to re- 
moAm the “medically remoAmble” burdens. We haAm attempted to 
correlate this physiologic concept Aidth clinical experience. 

Table IV shoAvs Avhen the failures in our series occurred. 


Table W. Cardiac Failure in Pregnancy: Time of Occurrence 


time 

NO. 

PER CENT 

1-6 mo. 

40 

51.9 

7-8 mo. 

22 

28.5 

9 mo. 

S 

10.3 

Labor 

5 

6.4 

Puerperium 

2 

2.5 

77 


Eighty per cent of the cardiac failures in this series Avere found to 
occur during the first eight months, Avith the greatest incidence concen- 
trated in tlie seventh and eighth months. Thus, from a clinical stand- 
point, too, the cardiac difficulties begin Avhen the pregnancy begins and 
reach a point of maximum intensity four to six Aveeks before term. 
Therapeutic measures, therefore, to avoid decompensation must be in- 
stituted in the beginning of pregnancy. The “medically removable” 
burdens must be rigidly controlled from the very start; increased bed 
rest should be ordered from the first month of gestation, and absolute 
bed rest enforced AAdien any suspicion of decreased cardiac reserve 
appears. 

Clinical confirmation of the lightening of the cardiac burden in the 
last four to six Aveeks of gestation, suggested by the physiologic changes, 
has been sought for in our hospitalized cases. We have been so im- 
pressed Avith the improvement sIioaaui bj’' rheumatic cardiac patients dur- 
ing the last month of gestation that Ave noAv anticipate it. Rarely is 
anjdhing more than absolute bed rest ordered, Avithholding digitalis 
Avherever possible, so that a clear-cut picture of the physiologic lighten- 
ing of the circulatory burden the last month may be clinically observed. 
To date, Ave have had no reason to regret this relative inactivity, Aidiile, 
as a matter of fact, Ave feel that several eases haAm resulted in successful 
terminations only because of the AAmiting period, thus alloAAung the 
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physiologic improvement to exert its full beneficial effect. Of the several 
examples available only two of the more serious grades of cardiac de- 
compensation will be reviewed. 

Case 1. — L. D. (History 17S36), aged 42 years, para v, gravida vi, had rheumatic 
heart disease with enlarged heart, mitral stenosis, and insufficiency. Class 2B. She 
was digitalized and followed as an outpatient for approximately one month. She 
was admitted to the hospital because of a progressive!}^ decreasing capacity in the 
seventh month, complaining of cough, palpitation, dyspnea, orthopnea, and edema. 
Examination revealed many coarse rales throughout both lung bases, and marked 
edema. She could not tolerate anj' position in bed other than a 70 to 80 degree 
elevation of the back rest. The exertion of speaking caused obviouslj' increasing 
distress. Moving from the bed to a stretcher in the eighth month resulted in 
extreme dyspnea and cyanosis. However, with no important change in medical 
care aside from most rigidl}' controlled rest, this patient managed to survive. 
Improvement occurred to an observable degree during the last few days of Febru- 
ary, 1939. On March 7, 19.39, the average ventricular rate was 72; ankle and sacral 
edema had disappeared. On March 18, spontaneous labor began. After fifty-two 
hours of difficult labor, this patient was delivered by midforceps. Her course 
during labor was splendid from a cardiac standpoint, as her pulse never rose 
above 90. The patient was discharged in relative!}’ good condition on Apr. 12, 1939. 

Case 2. — E. E. (History 277), aged 43 years, para x, gravida x, had rheumatic 
heart disease with enlarged heart, mitral stenosis, and insufficienc}’ with auricu- 
lar fibrillation. The past history revealed at least three known attacks of cardiac 
failure during the past year. In fact, the patient became pregnant only a short 
time following discharge from another hospital where she underwent treatment for 
the third decompensation. On admission, in the tenth week of her pregnancy, her 
condition was c;uite similar to the case above described, with dyspnea, orthopnea, 
generalized edema, cyanosis, and fibrillation. .Patient was digitalized and well 
rested. Months afterwards, digitalization and bed rest having been maintained, 
a Thanksgiving Day program with dinner, visitors, etc., was apparently sufficient 
to cause a severe attack of pulmonary edema. After seven months of absolute 
bed rest and only during the last few weeks of her pregnancy did this patient 
begin to achieve some degree of compensation. Spontaneous labor began on Feb. 
20, 1938, and a cesarean section was performed shortly afterwards. Her post- 
operative course was remarkably smooth from a cardiac standpoint. When she was 
discharged on Apr. 4, 1939, in fair condition, she was able to carry out only the 
lightest of exertions. Three months later a fatal attack of decompensation occurred. 

Both patients reviewed had cardiac failure in the early months of 
pregnancy. Both were desperately ill until the last month of gestation. 
Both improved in the last four weeks to a clinically demonstrable degree 
without any change in the therapeutic regime, one sufficiently to with- 
stand a long labor and the other a cesarean section. As an obvious corol- 
lary, it has appeared logical to us to take advantage of the lightening 
of the load in the last month, to allow the gestation to go to term and 
to avoid late pregnancy interference when the circulatory burden is at 
its height. 

The labor experience brought to light by the analysis of this series 
has materially influenced the management of patients with cardiac dis- 
ease. Decompensation occurred during labor in onlj’ five instances. A 
careful review of these five cases has forced us to correct the incidence 
of failure in labor to one ease in 345 deliveries. The following brief case 
abstracts give our reasons for this coi’rection. 
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Case 3. — H. H. (History 25G66), aged 20 years, para 0, gravida i, had rheumatic 
iieart disease with enlarged heart, regular sinus rhythm, mitral insufficiency and 
stenosis, Class 1. Patient attended our ante-partum clinic, and by error was con- 
sidered to have a normal heart. She was admitted to the hospital in labor at 
term. After five and one-half hours of labor she suddenly developed acute pul- 
monary edema and hemoptysis. The cardiac disease was then discovered. A blood 
count, however, done just before deliver}' showed 2.5 million red cells and 50 per 
cent hemoglobin, the smear revealing many microcytes. 

Improper clinic diagnosis and a marked secondary anemia of the 
microcytic type must also be considered in attempting to appraise this 
failure. 

Case 4. — V. L. (History 30780), aged 28 years, para 0, gravida i, had rheumatic 
heart disease with enlarged heart, mitral insufficiency and stenosis, regular sinus 
rhythm. Class 1. Patient was seen in the ante-partnm clinic for almost seven months. 
Her complaint of cough during all this time was not considered seriously. She 
was admitted in labor at term. After thirty-nine hours of labor and immediately 
following an infusion of 500 c.c. of 25 per cent glucose, she developed pulmonary 
edema and severe cough, the ventricular rate jumping to 120. Eapid digitalization 
and a bloodless phlebotomy brought improvement, allowing a vaginal operative de- 
livery later without complication. 

It is our feeling that this individual was showing some evidence of 
decompensation for seven months prior to delivery, explaining the 
chronic cough, and that the relatively large amount of hypertonic solu- 
tion given intravenously was sufficient to cause an acute episode. 

Case 5. — H. S. (History 37168), aged 30, para 0, gravida i, rheumatic heart dis- 
ease with enlarged heart, mitral insufficiency and stenosis, regular sinus rhythm. 
Class 1. This patient suddenly developed acute cardiac failure after twelve hours 
of an otherwise normal labor. 

This undeniably was an acute failure in labor. 

Case 6 . — E. G. (History 31302), aged 20 years, para 0, gravida i, had rheumatic 
heart 'disease with enlarged heart, mitral insufficiency and stenosis, regular sinus 
rhythm. Class 2B. Patient was under clinic care and was admitted three weeks 
before term for bed rest. After four hours of normal labor an occasional rale 
was noted at the lung bases and what was called a slow fibrillation was reported. 
Immediately following delivery the ventricular rhythm was normal and no rales 
were heard. 

This patient was not seen by a cardiologist and the evidence for 
cardiac decompensation is meager. 

Case 7. — A. H. (History 9889), aged 35 years, para iii, gravida iv, had rheu- 
matic heart disease with enlarged heart, mitral stenosis and insufficiency, regular 
sinus rhythm. Class 2B. Patient was seen in the clinic in early pregnancy. In 
the sixth montli of her pregnancy she complained of dyspnea and orthopnea, re- 
quiring three pillows for sleep, and had frequent nose bleeds. Patient returned 
in the seventh month, complaining of severe abdominal pain and bleeding. During a 
labor induced by bagging on account of uterine bleeding (placenta previa), a 
rapid pulse and basilar rales were noted. 

On the chart this patient is diagnosed as an acute cardiac failure in 
labor. We feel that it cannot be denied that this individual exhibited 
definite sjunptoms of markedly decreased cardiac reserve in the sixth 
month of her pregnancy, severe enough to be classed as decompensation ; 
and second, it should be noted that induction of labor was compelled 
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by an obstetric complication in the seventh month, when her circulatory 
burden was about at its greatest load. 

Thus, it is our opinion that only one of these five so-called failures in 
labor may actually belong in this classification; one failure in labor in 
345 cases, an incidence that impresses us as being no higher than the 
accident rate in rheumatic heart disease. The individual who has had 
the benefit of careful prenatal observation with preventive measures 
taken as indicated should enter labor compensated, and the onset of de- 
compensation during labor need not be feared. 

This brings us to the final consideration in this report, the value of 
cesarean section in heart disease. We know of no satisfactory quan- 
titative estimation of the amount of work done during labor and the pos- 
sible resultant strain on the heart. We know of no good way to estimate 
the burden placed on a heart by cesarean section and the postoperative 
period. An attempt was made to judge the effects of a normal spon- 
taneous labor as compared to the effects of a cesarean section. The 
inadequacies of the following figures in answering this problem are fully 
realized by the authors. We have compared the convalescent periods of 
twenty-four cesarean sections to that of 304 vaginal deliveries, an un- 
equal compai’ison at best, but reflecting our tendency in management. 


Table V. Convalescence : Cesakean Section vs. Vaginal Delivery 



cesarean section 

VAGINAL DELIVERY 

Total 

24 

304 

Pever more than 3 days 

7 — 29.1% 

13— 4.2% 

Pulse over 90 more than 3 days 

21 — 87.5% 

105 — 34.5% 

Pever more than o days 

5 — 20.8% 

8— 2.6% 

Pulse over 90 more than 5 days 

18 — 75.0% 

59 — 19.4% 


The post-partum period in women Avho have had a cesarean section is 
accompanied by elevated temperature and pulse readings much more 
often than in patients who have had a vaginal delivery. The possibility 
of vomiting, abdominal distention, and pain with their concomitant 
strain upon the heart must also be carefully appraised in judging the 
burden to the patient of a cesarean section compared to a vaginal 
delivery. 

The mortality rates are compared in Table VI. 


Table VI. Mortality: Abdominal OpERATm: Delivery vs. Vaginal Delivery 



CESAREAN SECTION AND 
HYSTEROTOMIES 

VAGINAL DELIVERY INCLUDING 
SPONTANEOUS ABORTIONS 

Total 

29 

314 

Deaths 

4 — 13.8% 

6 — 1.9% 

Corrected 

2— 6.9% 

4 — 1.2% 


Pour deaths occurred in the operative group, an incidence of 13.8 per cent. 
Two of these deaths may be discounted, one being sectioned at the moment of 
death in an attempt to save the fetus, the other only after the patient’s condition 
was considered hopeless. Of 314: vaginal deliveries, including four spontaneous 
abortions, 6 died, a mortality of 1.9 per cent. This may also be corrected. One 
patient was delivered spontaneously, her cardiac condition undiagnosed at this 
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time. Two months later she was readmitted because of femoral thrombophlebitis. 
The complicating cardiac condition was now diagnosed for the first time, and she 
died later as a result of pulmonary embolism. A second patient, B. B., died in 
cardiac failure when eighteen weeks pregnant. The fetus was expelled just at 
the moment of death. 

We do not intend to draw any conclusions from these figures in favor 
of or against any particular form of deliveiy. Each case presents an in- 
dividual problem. However, we feel that it is of some interest to report 
that our most serious cardiac patients, i.e., the 5 patients grouped as 
Class 3, were delivered by the vaginal route. May it be stressed that 
they were considered too serious cardiac risks to be offered the “bene- 
fits” of cesarean section. One patient mentioned above, B. B., died in 
her fourth month; the other 4 survived. With the incidence of mor- 
bidity and the mortality rate significantly higher following cesarean 
section, and since cardiac failure is a rarity during labor, it has been 
our policy to favor, from a cardiac standpoint, vaginal delivery. 

SUMMARY AND CONCLUSIONS 

1. Three hundred forty-five cases of pregnane}^ complicated by rheu- 
matic heart disease are reported. 

2. Seventy-seven cardiac failures occurred in this group, an incidence 
of 22.3 per cent. We feel that it is possible to foretell fairly accurately 
which patient with heart disease will fail unless adequate bed rest is en- 
forced. Several prognostic aids are offered. 

a. The functional capacitj' of the heart in the nonpregnant state is of great 
importance, 83 per cent of the failures occurring in the badly incapacitated 
groups, 2B and 3, while only 17 per cent of the failures were in the comparatively 
well-functioning Classes 1 and 2A. 

b. An equally important aid is the patient’s age; 42.6 per cent of the preg- 
nancies in women over thirty years of age were complicated by cardiac failure as 
compared to 16.1 per cent in the group under thirty. 

c. A third significant aid in prognosis is the presence or absence of a history 
of previous failure. Of those that decompensated before, 75 per cent had cardiac 
failure when pregnant as compared to a 14.1 per cent incidence of cardiac 
failure in the previously compensated group. 

We feel, therefore; that the patient whose measure of functional ca- 
pacity places her in the relatively severe grades of heart disease, the 
cardiac patient who is more than thirty years of age, the cardiac patient 
who gives a history of previous decompensation, should he willing, if she 
wishes to assume the burden of pregnancy, to submit to frequent ante- 
natal observations from the very beginning of her pregnancy and she 
must be willing and able to spend the greater part of the pregnancy at 
absolute bed rest if necessary. The number of pregnancies borne by 
women with rheumatic heart disease, in itself, is apparently of no conse- 
quence. The multigravid, however, vdll more commonly fall into one or 
more of the three groups mentioned above. 

3. The incidence of cardiac failure in pregnancy can be reduced 
markedly if the general principle of early and absolute bed rest is ad- 
hered to. We have had two failures in our last 103 eases, and one of 
these was possibly preventable. 
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4. Eighty per cent of the 77 cardiac failures tliat were seen at this 
hospital occurred before the last month of gestation. Acute failure dur- 
ing labor is a rarity. Our clinical experience follows veiy closely the 
physiologic changes Avhich indicate that pregnancy exerts a steadily in- 
creasing circulatory burden, beginning when the pregnancy begins and 
reaching a maximum during the eighth month. A lightening of this 
circulatory load occurs during the period four to six AA^eeks preceding 
delh-ery Avith a consequent clinical improvement. Therefore, AA^e feel it 
unAvise to resort to late pregnancy terminations and folloAv the general 
mile of alloAving the gestation to go to term. 

5. Bach pregnancy presents an individual problem in the management 
of labor. In our series, 8.4 per cent of the patients Avere delivered by 
the abdominal route and 91.5 per cent Avere delivered Arnginally. Since 
the incidence of morbidity, as expressed by fever Avith its concomitant 
elevation in pulse rate, and the mortality rate are significantly higher 
folloAving cesarean section; and since cardiac decompensation is a rare 
accident during labor, Ave feel that the “burden of proof” lies AAuth 
cesarean section. This consideration applies only to section for the 
cardiac condition “per se.” Patients aaAo have had the benefit of treat- 
ment, and go into labor Avell compensated, may in general be handled 
on the basis of obstetric indication, essentially as though not suffering 
from heart disease. 
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Wofford, Charles P., Calder, Duncan G. and Fetter, Ferdinand: Abnormal Uterine 

Bleeding as a Symptom in Typhoid Fever, J. Lab. & Clin. Med. 24: 260, 1938. 

These three patients had typhoid fever associated witli vaginal or uterine bleed- . 
ing. Incidentally, because of this bleeding two of these patients had been 
assigned to the gjmecologic ward. In all three cases B. typhosus had been obtained 
in pure culture and the AWdal had been positive althougli only later in the disease. 
All three patients had an irregularity of the menstrual cycle; one had metror- 
rhagia during the first and second weeks of the disease; one had menorrhagia and 
the third patient had an abortion five months previouslj^, but the typhoid fever 
was ushered in by profuse bleeding. This latter patient died and autopsy revealed 
a typical nonpregnant uterus with no evidence of remnants of a pregnancy. 

The authors believe that the excessive uterine bleeding in these patients was a 
part of the disease, and did not represent the rare hemorrhagic type of typhoid 
fever. The importance of the symptom of vaginal bleeding lie's in the possibility 
of confusion in diagnosis. Therefore, menorrhagia and metrorrhagia should be 
borne in mind in the diagnosis of typhoid fever in women. Abnormal uterine 
bleeding in typhoid fever probably is encountered more frequently than the litera- 
ture would indicate;' 


AA^’illiam B. Serbin. 



THE EFFECT OF PEEGNANCY ON EXPEEIMENTAL 
HYPERTENSTON^H 

With Observations on the Effects of Deciduomas 

Ernest W. Page, M.D., Berkeley, Calif., Henry S. Patton, M.D., 
Oakland, Calif., and Eric Ogden, M.R.C.S. (Eng.), Berkeley, Calif. 
(From the Division of Physiology, University of California Medical School) 

W OMEN who begin pregnancy with arterial hypertension nsnally 
undergo a progressive rise of blood pressure as the pregnancy ad- 
vances. This is true with essential hypertension, and is particularly 
true in cases of chronic Bright’s disease. Severe hypertension of any 
origin is considered by Herrick^ and many others to be a strong indica- 
tion for therapeutic abortion. Exceptional eases occur of hypertensive 
women whose blood pressure declines during pregnancy. 

In order to study the factors which might be responsible for this un- 
favorable influence of pregnancy upon human hypertension, it would 
seem important to examine the etfects of pregnancy upon both the course 
and the onset of hypertension induced experimentally in animals. 

Few observations on this subject liave been reported. Dill and his collaborators® 
liave stated that dogs and rabbits are more susceptible to renal ischemia during 
pregnancy, both species developing an "eclamptic-like syndrome characterized by 
hypertension, albuminuria, coma, convulsions and death,” and that such a sjti- 
drome did not occur in their nonpregnant control animals. Goldblatt, Kahn and 
Hanzal,® on the other hand, found that pregnancy produced a slight or moderate 
fall of blood pressure in hypertensive dogs, and they attribute this to the com- 
pensatory action of the fetal kidneys. Similar observations on dogs have been 
made by Dawson, Cressman and Blalock'*-'' and by I. H. Page.'*'' In hypertensive rats 
a lowering of blood pressure during pregnancy was recorded by Harrison, Grollman 
and Williams,^ and they likewise attributed the effect to an antipressor action of the 
fetal kidneys. Indeed, Goldblatts states that pregnant dogs can withstand a degree 
of renal ischemia which nonpregnant females would be unable to tolerate. 

There is, then, a lack of agreement as to the effect of pregnancy upon 
the course of experimental renal hypertension, and there is much un- 
certainty as to the interpretation of the various findings. 

methods 

Eats and rabbits were used because of their convenient breeding 
habits. The rabbits were kept in individual cages on a diet containing 
12 per cent protein. Blood pressure was determined on the central 
artery of the ear by the method of Grant and Rothschild" without anes- 
thesia. Pregnancies were induced at the proper time by mating with 
bucks of known fertility, and pseudopregnaneies were induced by 

‘Read at a meeting of the Section on Obstetrics and Gynecologj- of the American 
Medical Association, New York, N. Y., June 14, 1940. 
tSupported by the John and Marj- Markle Foundation. 
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mating with sterile bucks. In rabbits hypertension was produced by 
partial ligation of the renal arteries, following the details described in a 
previous communication.® 

The rats, of tlie Long-Evans strain, were housed in groups of four and main- 
tained on a diet containing requisite food factors including 18.5 per cent protein. 
Blood pressure was measured without anesthesia by the tail plethysmograph method 
described by Williams, Harrison and Grollman.s In rats persistent hypertension 
was produced in two ways: (a) By partial ligation of one renal artery to 0.3 mm. 
according to the technique of Wilson and Byrom,io using a silk ligature over a 
wire of kno^vn diameter; and (b) by our onm modification of a method similar to 
that used on dogs by I. H. Pageii and by Greenwood, Nassim and Taylor .12 The 
technique consists of painting one kidney (explanted subcutaneously to avoid in- 
testinal adhesions) with collodion and removing the opposite kidney one to four 
weeks later. Each method produced sustained hypertension in about two-thirds of 
all operated rats. 

In some instances pregnancy was induced after the blood pressure had reached 
a hypertensive level; in other instances the renal surgery was performed at various 
stages of pregnancy in order to compare the results with those of Dill and Erickson .2 
It was noted that many hypertensive rats were refractory to mating because of a 
cessation of estrus cycles, the latter finding having been noted by Diaz and LevJ^l3 
Since all of the hypertensive rats lost some weight, and since this estrus inhibition 
was particularly noticeable in those which lost a great deal, its mechanism is 
probably the same as that described for inanition, !•* namely, a failure of the 
hypophyseal gonadotropic function. In some animals, therefore, 10 rat units of 
gonadin were injected to induce estrus. In a further group of 12 hypertensive 
rats, pseudopregnancies were induced by stimulation of the cervix with a glass 
rod or an electric current. Deciduomas were then produced by placing four or 
five silk threads through each uterine hom four to five days after induction of 
pseudopregnancy. The existence of the placentomas was checked later by explora- 
tory laparotomy. 


RESULTS 

1. Blood Pressures of Normal BahMts and Bats, and the Criteria for Hypertension. 
— The normal systolic pressure in the ears of the rabbits used varied from 70 to 
103 nun. Hg (median value 76). Since the values are fairly constant for any one 
rabbit, a rise greater than 20 mm. Hg above the basal level maintained for two 
consecutive occasions on different days was accepted as hypertension. 

The mean of the tail blood pressures on a random sample of 21 rats, using the 
last 3 of 7 biweekly readings on each rat was 104 mm. Hg with a standard devia- 
tion of 5. Eats giving three consecutive readings over 120 (three times the standard 
deviation above the mean) several days apart were considered hypertensive. The 
hypertension foUowing unilateral renal artery constriction was sometimes marked 
(over 200 mm. Hg) and persisted indefinitely (six months or more). The rats thus 
differ from dogs and rabbits in which the presence of a normal kidney usually 
causes a disappearance of the hypertension. In three rats with marked hypertension 
and rapid wasting, the blood ureas were found to be only slightly elevated (62 mg. 
per cent) ; so marked azotemia is not necessarily present in this type of hypertension. 

2. Normal Animals During Pregnancy. — There have been numerous studies of the 
effect of pregnancy on the blood pressure of normal women (summarized by Jen- 
senis), and although there is no significant change in the systolic pressure, there 
is a slight lowering of the diastolic pressure. We have found no references regard- 
ing the effect of pregnancy on the blood pressure of any animals except for our 
own studiesis on rabbits in which we found the blood pressure unchanged. The 
influence of pregnancy on the blood pressure of normal rats is being investigated 
further. 

3. Benal Ischemia Induced During Pregnancy. — In a group of 18 rats, the left 
renal artery was constricted to 0.3 mm. under identical conditions. Eight of these 
animals were in various stages of pregnancy at the time of surgery, six becoming 
hypertensive. The important finding was a delay in the onset of hypertension until 
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after partuTition, compared witlr the usual rapid onset (see Figs. 1 and 2). This 
suggests that rats are less susceptible to renal ischemia when pregnant. In rabbits, 
our experience indicates that the effects of partial ligation of the renal arteries 
are no different in pregnant than in nonpregnant animals. 

4. Pregnancy in Hyperteneim Babhits. — In 12 rabbits, pregnancy was induced 
after the production of hypertension by the methods outlined. Nine showed no 
consistent change during pregnancy and in three there was a slight fall.* Four 

NON-PREGNANT RATS PREGNANT RATS 



Fig. 1. — Delay in onset of hypertension following renal ischemia produced during 
pregnancy. O. nonpregnant rats. pregnant rats. ®, post-partum rats. 

This notation continues through all the figures. Ordinate 0 represents surgery. 
The value M is the mean normal blood pressure for a group of 21 rats. Lines ar and y 
are + 3 standard deviations from this mean (see text). Note that nearly all the 
measurements in the first week following surgery are hypertensive in the nonpregnant 
group, whereas only 1 reading in the first week is hypertensive in the group of preg- 
nant rats. 



WEEKS 

Fig. 2. — Comparison of immediate effect of renal Ischemia on a pregnant and a non- 
pregnant rat. Symbols as in Fig. 1. D, represents day of delivery. 


of these experiments are illustrated in Fig. 3. Neither the blood pressure changes, 
the appearance of the animals, nor their behavior differed in these hypertensive 
pregnant rabbits from those observed in the normal pregnant rabbits previously 
reported .16 

5. Comparison of Effects of Pregnancy and Dietary Load- in BaBbits With 
Limited Benal Biood Supply. — The above 32 rabbits were subsequently placed on a 

■•In an independent study, as yet unpublished. Dr. John D. Corhit at the University 
of Pennsylvania Medical School has essentially the same findings. 
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diet enriched with enough casein to double the original (12 per cent) protein con- 
tent. IVhereas pregnancy had not affected them adversely, the increase of dietary 
protein caused illness and death in a third of the animals. This indicates that 
increasing the load on the ischemic kidney produces detrimental effects which these 
same animals had not shown during their pregnancies. 
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Fig. 3. — The influence of rregnancy on rabbits with exneriniental hypertension. 
Serial observations on 4 selected animals. Notations as in previous figures. Arrows 
indicate surgery. Vertical lines indicate beginning and end of pregnancy. 
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Fig. 4. — Influence of pregnancy on previously hypertensive rats. Notations as in 
previous figures. AU values are expressed as a percentage deviation from the mean 
of the 3 readings immediately preceding mating for each animal. Note the return to a 
hypertensive level following deliver}' (vertical line at twenty-one days). Ordinate O 
represents day of mating. 


6. Pregnancy in Hypertensive Rats . — Ten of the hj'pertensive rats were success- 
fully mated and their blood pressures followed during pregnancy and the puerperium. 
In everj' case there was a definite fall of blood pressure during pregnancy with a 
return after delivery. This fall was often observed during the first third of preg- 
nancy, even before implantation of the ovum occurs. In Fig. 4, illustrating this 
phenomenon in the whole group, it may be seen that almost all of the observations 
during pregnancy fall below the zero line, which represents the mean of three 
readings taken immediately before pregnancy in each rat. 
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7. Fsexidopregnancy With Decidxiomas in Hypertensive Fats . — The behavior of 
the blood pressure in a group of 11 rats, in which deciduonias were produced, showed 
a very striking resemblance to that of the pregnant animals, as may be seen by 
a comparison, of Figs. 4 and 5. Note that the decline in blood pressure occurred 
within a few days after induction of pseudopregnancj', often before the threads 
were placed through the uterus. When stimulation of the cervix did not induce 
pseudopregnancj', and the insertion of threads in the uterus did not produce de- 
ciduomas, as shown bj' subsequent laparotomj', such a decline of hj-pertension did 
not occur. 
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Pig. 5. — Influence of pseudopregnancy with deciduomas on previously hypertensive 
rats. Detaiis of legend as in Fig. 4. Ordinate O represents artificial induction of 
pseudopregnancy. Note tendency to return toward the hypertensive level during the 
fourth week. On the fifth day following artificial induction of pseudopregnancy 
(ordinate T) threads were piaced in the uterine mucosa to produce deciduomas. 


DISCUSSION 

It would seem that rats and rabbits are less susceptible to renal 
ischemia, wlien pregnant inasmuch as it has been found more difficult to 
produce hypertension during pregnancy. The findings are in contrast 
to those reported by Dill and Erickson- but support the observations 
of Goldblatt.® Pregnancy, furthermoi-e, lowers the blood pressure in 
experimental renal hypertension, although the effects are more pro- 
nounced in rats than in rabbits. This is remarkably at variance with 
the often disastrous influence of pregnancy upon renal hypertension in 
women. If this is truly a species difference, it is very important to 
know what factors account for it. 

There are several possible explanations for the lowering of blood pres- 
sure during pregnanej' in hypertensive animals. First, there is the ex- 
planation advanced by Goldblatt® and by Harrison, Grollman and 
Williams® that the fetal kidneys cause a lowering of the hypertension 
through some compensatory action. This explanation, however, could 
not account for the decrease in the hypertension which we found to 
follow the onset of pseudopregnancy with deciduomas in rats; nor could 
it explain the decrease in hypertension which was found to precede the 
implantation of the ovum and to precede Iw far the development of a 
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functioning kidnejL It is therefore necessary to search for another ex- 
planation. 

Another point of view which has not hitherto been adequately con- 
sidered concerns the relationship of the degree of hypertension to varia- 
tions in the load on the kidneys during pregnancy. The feeding of high 
nitrogen diets to hypertensive animals has been said to cause a rise of 
blood pressure^' or an increased mortality (see pages 55 and 56) pre- 
sumably because of the increased nitrogenous load on the kidneys. Dur- 
ing pregnancy, however, due to the marked storage of protein with re- 
sulting diminution of nitrogen output, the load on the kidneys may 
actually be decreased. It has been shown by Walter and Addis,^® for 
example, that the ratio of kidney iveight to body w^eight, which is one 
index of renal work, is considerably less in pregnant rats at term than 
in normal controls. Nitrogen balance studies on normal pregnant 
women have shown an actual decrease in the nitrogen output and there 
is, in addition, a lowered nonprotein nitrogen level in tlie blood. Inas- 
much as the real osmotic work of the kidne.y is nearly proportional to the 
nitrogen excretion,^® it would seem that pregnancy alone would not con- 
stitute a “burden” upon the excretory function of the kidneys even in 
human beings. 

This point may be unsettled, but the statements by Kellogg,-® Dieck- 
mann,^^ Stander,®^ and indeed in most textbooks oh obstetrics, that the 
exacerbation of hypertension in nephritis is due to the “burden of preg- 
nancy on the kidneys ’ ’ might well undergo critical re-examination. The 
direction of change in osmotic work imposed upon the kidneys during 
pregnancy may, of course, vary with the amount of protein in the diet, 
but the magnitude of such alterations would be small and probably 
negligible. The contrast between human beings and the experimental 
animals here considered makes it unlikely that this is the principal 
factor involved. Certainly one must look for some other factor to ex- 
plain the almost invariable increase of hypertension in pregnant women 
in view of the almost invariable reduction of hypertension in pregnant 
or deciduomatous rats. 

The concept that a “low reserve kidney” might account for a rise 
of blood pressure during late pregnancy is still firmlj^ entrenched in 
obstetric literature. Certainly the partial renal artery ties, subtotal 
nephrectomies and other procedures utilized for the production of 
hypertension constitute experimentally produced kidneys of “low re- 
serve.” Even though the hypertension of rabbits may have subsided, 
we have shown above that loading their kidneys with an increase in 
dietary protein may cause sickness and death; yet pregnancj’’ alone 
even in the same animals will cause neither. 

A third explanation for the lowering of experimental hypertension 
during pregnancy concerns the hemodjmamie changes wdiich follow the 
insertion of placentas into the circulatory apparatus. The placentas 
of rats, rabbits, and human beings, though differing somewhat in vascu- 
lar arrangement,®® may all constitute a low resistance shunt which de- 
creases the peripheral resistance and probably accounts for the lowering 
of diastolic pressure during normal pregnancy. Such a concept has been 
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emphasized by Bunvell.-^ This circulatory factor is by no means elimi- 
nated, since it is also probably active when the highly vascular de- 
cidiiomas are induced in rats. 

Common factors which do exist in all three conditions (i.e., pregnancy, 
pseudopregnancy, and deciduomas) are the endocrine changes which are 
at least qualitatively similar. It would seem likely therefore that such 
endocrine changes might be concerned with the lowering of blood pres- 
sure. Inasmuch as the human placenta secretes its own gonadotropic 
hormone^® which is not known to be produced by the placentas of ani- 
mals other than primates, this is one difference between pregnancy in 
rodents and women which should receive due consideration. Experi- 
ments are in progress to determine the effects of pseudopregnancy alone 
and' of the various sex hormones upon the blood pressure of hypertensive 
animals. There is very likely some humoral relationship between the 
placenta and the kidney, a relationship which may be of some im- 
portance in the study of the hj^pertensive disorders of pregnancy. 

CONCLUSIONS 

1. Pregnancy appears to have a beneficial effect upon experimental 
renal hypertension in the rat or rabbit. 

2. When operations designed to limit the blood flow to the kidney are 
performed during pregnancy, the onset of hypertension is commonly 
delayed until after parturition; whereas it usually appears within a 
very few days after surgery in nonpregnant controls. 

3. Pregnancy does not constitute a “burden” on the kidneys. This 
is indicated by the fact that animals with minimal amounts of function- 
ing kidney tissue (i.e., experimentally produced “low reserve kidneys”) 
do not exhibit hypertension during pregnancy, but when not pregnant 
may die when the excretory work of the kidneys is increased by adding 
more protein to the diet. Some factor other than increased renal work 
or “load” must explain the difference between hypertensive animals and 
hypertensive women during pregnancy. 

4. Pseudopregnancy with deciduomas likewise lowers the blood pres- 
sure of hypertensive rats. 

5. The possibility is suggested that either the endocrine or the circula- 
tory changes associated with pregnancy, pseudopregnancy, or the de- 
cidual tumors are responsible for this effect, rather than any eompensa- 
torj'- action of fetal kidneys. 


SUMMARY 

To shed light on factors possibl 3 ^ concerned with the unfavorable in- 
fluence of pregnanej’^ upon human hj'^pertension, rats and rabbits with 
experimental hypertension were studied during pregnancj^ or pseudo- 
pregnanej^ with deciduomas. 

Blood pressures were measured in rats b.v the tail plethysmograpli 
and in rabbits bj^ the ear capsule method. Hj^pertension was induced 
bj'- partial ligation of renal arteries, or in some rats bj' painting one 
kidnej'' with collodion and removing the opposite kidney" later. De- 
ciduomas were induced bj^ placing silk threads in the uterine mucosa 
during pseiidopregnancjL 
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During pregnancy in normal rabbits, the changes in blood pressure 
as shown by these methods are negligible. Kenal ischemia produced dur- 
ing pregnancj^ was followed by hypertension, but the onset was delayed 
until after delivery. Pregnancy produced an earlj^ fall in blood pres- 
sure in all of 10 hypertensive rats and a less constant fall in 12 hyper- 
tensive rabbits. No untoward effects were observed. An increase of 
protein content in the diet caused sickness or death in hypertensive non- 
pregnant rabbits. Pseudopregnancy Avith deeiduomas in all of 11 hyper- 
tensive rats caused a decline in blood pressure corresponding roughly 
in time and extent with that caused by pregnancy. 

These findings suggest that the cause for the blood pressure fall ob- 
served more likelj^ results from endocrine changes than from any action 
of fetal kidneys. Doubt is thrown on the concept that a “load oij. the 
maternal kidneys ’ ’ plays a significant part in the exacerbation of hyper- 
tension usually observed in human pregnancy. 

The authors are indebted to Drs. Tinsley, Harrison, F. W. Hartman, L. V. Dill, 
and H. Selye, for their valuable comments and suggestions. 
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11. THE CLINICAL AND LABORATORY DIFFERENTIATION 
OF SPONTANEOUS AND INDUCED ABORTION^' 

A Study of 502 Cases 
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[A’'e!y York University} Snrgical Division, Bellevue Hospital) 

T he diagnosis of abortion is beset with several minor and one major 
difficulty. Ordinarily, the familiar history of a period of amenor- 
rhea followed by abdominal cramps, vaginal bleeding, and the passage 
of clots with or without a recognizable fetus makes it clear that con- 
ception has occurred and that the normal course of gestation has been 
interrupted at an early stage. Ordinarily, it is also easy to determine 
whether the abortion is threatened, inevitable, incomplete, complete, 
or missed. 

In a fair number of cases, however, one may be misled in arriving 
at even this simple diagnosis. Ectopic pregnancy may masquerade for 
a time as threatened or inevitable abortion. Hydatidiform mole may 
do the same. Menorrhagic and metrorrhagic conditions unassoeiated 
with pregnancy may lead to errors in diagnosis as may also the first 
hemorrhagic episode of a submucous fibroid or carcinoma of the corpus. 

But to differentiate between spontaneous and induced abortion is the 
major difficulty. This is one of the rare instances in which the patient 
usually knows the diagnosis and the physician does not. If patients 
always told the truth there would be no problem. Everyone Avho has 
had experience with the aftercare of abortion is aware, however, that 
a patient who is perfectly frank and trustworthy about all other mat- 
ters may lie blandly and persistentl.y on this point alone. And it is a 
point of great significance for the management of the case and for its 
prognosis. Many authorities go so far as to say that the patient’s 
statement per se is worthless unless she admits induction. The infer- 
ence that induced abortion is far more frequent than hospital records 
indicate is almost uniA'^ersal. 

A remarkable exception is found in Pearce,^ who states that in the neighbor- 
hood of St. Giles Hospital, London, where his study was made, emmenagogue pills 
are taken as routinelj^ for delaj^ed menstruation as laxatives for constipation. 
He goes on to state his belief that “induced abortion is certainly much less fre- 
quent than these figures taken at their face value would suggest. Idiopathic 
abortion is so common and the human characteristic of rationalization so strong 
that any estimation of the proportion of criminal abortion is well nigh impossible. 
Many of the noxious things were taken and done in innocence, sometimes the 
woman not knowing she was pregnant.” This is the view that would consider 
any abortion spontaneous until proved to be induced. It is rare. The reverse is 

♦Aided by a grant from the National Committee on Jlaternai Health, Inc. 

The first paper in this series appeared in Axi. J. Obst. & Gtnec. 30: 919, 1940 ; the 
tliird and final contribution will appear in a subsequent number. 
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usually held. Most recent writers have wisely abandoned the old, simple and 
patently fallacious method of considering fever proof-positive of illegal interfer- 
ence. BoulewarejS Pasmore, s Simons, « and others have pointed out the presence 
of septic signs in incomplete spontaneous abortion with sapremia. Cooks observed 
a typical septic course in a patient who aborted spontaneously while on the 
medical ward under treatment for cardiac disease. Studdifords in an earlier study 
reported two similar cases. 

By Avhatever path one approaches the task of classification on this 
point it becomes evident that no clear-cut grouping can be made. The 
group who frankly admit mechanical induction may be taken as the 
“purest” from tvhich one should be able to derive criteria for deter- 
mining objectively the truth or falsehood of a claim to spontaneous 
abortion. Unfortunately no such clear-cut criteria can be so derived. 
While statistically this group does show a higher frequency of fever, 
low sedimentation rate, acute inflammatory reaction in decidua and 
chorion, etc. (Tables I and II), there are individual cases which exhibit 
none of these. On the other hand, all of these evidences of infection 
are to be found among those who most corndncingly deny any kind of 
intentional interference. A clean curettage by a skilled abortionist is 
obviously no more liable to infection than a therapeutic abortion per- 
formed in our o^vn operating room. Conversely, an incomplete spon- 


Table I. Patient’s Statement op Type op Abortion, Examiner’s Estimate op 
Veracity, Patients With Temperature 100.4° F. or Apove, Patients With Sedi- 
mentation Pate Less Than 40, Patients Treated by Curettage 


TYPE OP abortion 

CASES 

% 

febrile 

% 


mi 

CURETTED 

% 

Induced (mechanical) 

52 

100 

18 

35i 

19 

44 


59 

Spontaneous (false) 

32 

100 

8 

33 

14 

50 

18 

59 

Spontaneous (doubtful) 

156 

100 

32 

22 

43 

35 

101 

64 

Induced (drug) 


100 


18 

32 

35 

71 

68 

Spontaneous (true) 

158 

100 

24 

14 

25 

20 

113 

71 

Totals 


100 


20 

133 

26 

333 

67 


*Per cent of cases in which sedimentation rate was reported. 


Table II. Stated Induction by’ Pathology Report 


PATHOLOGIC DIAGNOSIS 



DIAGNOSIS PROM HISTORY 



CASES 

% 

INDUCED 

(mech.) 

% 

INDUCED 

(drug) 

% 

ALL 

SPONTA- 

NEOUS 

% 

No report (not curetted) 

170 

34 

21 

41 

34 

32 

115 

33 

Acute inflammation of 

53 

10 

10 

18 

9 

9 

34 

mm 

decidua and chorion 









Degeneration of decidua 

204 

41 

15 

29 

48 

46 

141 

41 

and chorion 









Normal pregnancy 

■ 9 

2 

1 

2 

3 

3 

5 

1 

Normal endometrium 

25 

5 

1 

2 

3 

3 

21 

6 

Endometritis 

15 

3 

i 1 

2 

2 

2 

12 

4 

Cystic and glandular 

4 

1 





1 

1 

3 

1 

hyperplasia 









Placental polyp 

13 

2 





3 

3 


3 

Endometrial polyp. 

6 

1 

1 

2 

1 

1 

4 

1 

endocervicitis, etc. 









Autopsy, only* 

3 

1 

2 

4 

— 

— 

It 

— 

Totals 

502 

100 

52 

100 

104 

100 


100 


*In 2 cases death was preceded by curettage. Total autopsies 5. 
tNot pregnant. 
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taneous abortion offers the same nidus as retained seenndines post 
partum. The uterus recognizes no moral distinctions. 

Even microscopic study of curettings does not answer the question, 
“Induced or spontaneous?” although it sometimes corrects the clinical 
diagnosis of “abortion.” Four cases, typical of many, serve to illus- 
trate this point. 

Case 1. — (Fig. 1.) M. B., married, aged 22, para i, gravida ii, bled for three 
weeks at the fourth month of her previous pregnancy and was treated for threatened 
abortion bj”- hospitalization at New York Women’s Infirmary. She carried to term 
and was delivered of a normal child. Last menstrual period occurred on March 
10, 1938. This was a planned pregnanc 3 '. She was cleaning house on May 28, 



Fig. 1. — Degeneration and acute inflammation of tlie decidua. 
Fig. 2. — Marked degeneration of decidua and early placenta. 


and became dizzy and began to bleed at 7 p.m. At 9 p.m. severe cramps began 
and the next daj" clots were passed. Curettage on Maj' 31 revealed degeneration 
and acute inflammation of the decidua. This patient gave a most convincing 
history of spontaneous abortion. Her course while in the hospital was afebrile; 
white blood count 10,100, polymorphonuclear leucocjytes 62 per cent; sedimentation 
rate one hour; Wassermann negative; hemoglobin 80 per cent. 

Case 2. — (Fig. 2.) J. D., married, aged 30 jmars, para ii, gravida iii, had her 
last menstrual period on Dec. 28, 1938. She had used no contraceptive. She did 
a heavy washing, took a hot bath, and a dose of castor oil to induce abortion on 
March 6, 1939. This was followed immediatelj' bjy the onset of cramps and 
spotting. On March 9 bleeding became profuse and clots were passed. Curettage 
on March 10 revealed marked degeneration of decidua and earlj' placenta. 

Case 3. — (Fig. 3.) I. P., married, aged 23 j'ears, para 0, gravida 0, had her last 
menstrual period on Oct. 3, 1938. Menstrual periods previous!}' had been regular. 
She suffered a fall on December 3 and immediatelj' had cramps and spotting fol- 



64 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


loTTed on tlie same day by profuse bleeding and the passage of clots. Curettage 
on December 4 revealed a normal early proliferative endometrium. 

Case 4. — (Fig. 4.) M. B., married, aged 33 years, para i gravida ii, had her 
last menstrual period on April 15, 1938. She had planned for this pregnane}’. 
On June 20, for no apparent reason, she began spotting and having cramps. Three 
hours later bleeding became profuse and the next day several large clots were 
passed. Curettage on June 24 revealed cystic and glandular hyperplasia of the 
endometrium. 

We can proceed then to a statistical analysis of admittedly impure 
groups, recognizing the probability that an indeterminate number in- 
cluded in the spontaneous group have actually undergone some form 
of mechanical interference, but with the growing conviction that the pro- 
portion of these is probably smaller than some authors have supposed. 



Fig. 3. — Normal early proliferative entlonietrium. 

Fig. 4. — Cystic and glandular hyperplasia of endometrium. 


The cases upon which this study is based were 502 patients admitted 
to Bellevue Hospital because of illness associated with the earlj^ inter- 
ruption of pregnancy. I" have already reported the sociologic and 
psychologic characteristics of this group. The 35 eases of therapeutic 
abortion included in the previous series have been excluded from the 
present one, which consists of 346 (69 per cent) who claimed to have 
had spontaneous abortions, 104 (20.7 per cent) who admitted having 
used medical means to interrupt an unwanted pregnancy, and 52 (10.3 
per cent) Avho confessed to mechanical interference. 

Those who admit induction by means of drugs present an interesting 
situation. In the first place the group probably includes a number 
whose induction was actually mechanical. This is because drug induc- 
tion does not seem to carry with it the same moral odium as does me- 
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chanieal interference, and also because its admission does not implicate 
the abortionist whom the woman, Avliether from fear or gratitude, feels 
compelled to shield. Second and far more important, this group, on 
statistical analysis, shows highly significant correlations with that 
which we have classified as “spontaneous-true,” i.e., that in which any 
kind of induction was most convincingly denied. Two groups classified 
according to the investigator’s impression of the patients’ reliability 
as “spontaneous-false” and “spontaneous-doubtful” assume interme- 
diate positions. Reference to Table I will make clear the gradations 
from “induced-mechanical” to “spontaneous-trne” and will show that 
according to these criteria “induced-drug” belongs almost at the op- 
posite pole from “induced-mechanical.” Whatever the patients’ mo- 
tives and intentions, she has in all probability undergone a spontaneous 
abortion coincidental with, but only slightlj^ if at all, influenced by 
the efforts she has made to avert the birth of an unwelcome child. In 
the “induced-drug” group are included not only those who took vari- 
ous medications by mouth but also those who soaked in hot baths and 
plied themselves with douches and enemas. (Douches in which the 
patient thought the nozzle had entered the cervical os and repoi'ted an 
immediate uterine cramp were considered mechanical interference.) 

This finding furnishes strong confirmation of the opinion that efforts 
which fall short of invasion of the uterus are powerless to expel normal 
products of conception from a woman who is not predisposed to abort. 
Patients in whom such invasion is neither admitted nor strongly sus- 
pected correspond statistically in all ways, except the purely psycho- 
logic, to the spontaneous group. This is a point of major importance 
for treatment and prognosis. 

The patient’s statement as to whether her abortion was spontaneous 
or induced is not the only point in the history which can give a clue to 
the actual condition. Obviously a history of debilitating disease or of 
trauma should be given some weight, though these are perhaps fully 
as likely to figure in the fiction of one Avho would conceal induction as 
in the straightforward story of one who has lost her fetus involuntarily. 

Of the 346 patients who claimed that abortion was spontaneous, 105 
(30 per cent) could assign no cause for the onset of sjnnptoms; 123 (36 
per cent) spoke of over-exertion : climbing stairs, heavy lifting, 
laundry work, and the like; 47 (14 per cent) could point to some 
trauma such as a fall or a blow on the abdomen; violent emotions, 
especially fear or anger, were mentioned by 19 (5 per cent) ; and 52 
(15 per cent) named a variety of other precipitating factors: coitus, 
heat, cold, malnutrition, “weakness,” etc. It is curious that these 
various “causes” were distributed with equal frequency throughout 
the months of early pregnancy. It seems likely that, at least statis- 
ticallj’, they maj^ have been rationalizations in the same sense as in the 
drug inductions. There can be little doubt that abortion may be precipi- 
tated by any one of them, but whether this can occur vdth a healthy 
fetus in a Avoman not predisposed to abort is another question. 

The history of previous spontaneous abortions offers CAudenee in sup- 
port of the contention that the current one is also spontaneous. One- 
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third of the patients who claimed to have had a spontaneous abortion at 
this time and who had previously been pregnant gave a history of one or 
more previous spontaneous abortions. Only 10 per cent of previously 
gravid patients Avho admitted mechanical interference in the current 
pregnancy presented such a history. Twenty-nine per cent of the latter, 
however, admitted previous mechanically induced abortion while but 5 
per cent of the former did so. This fact is opposed to the belief some- 
times voiced that induced abortion is likelj^ to be followed by “miscar- 
riage ’ ’ in subsequent pregnancies. 

It is often said that first pregnancies are more likely to terminate 
in spontaneous abortion than are subsequent gestations. This state- 
ment is not confirmed by the present data. In our series there were 
114 primigravidas. Thirty-two per cent admitted induction and 68 per 
cent denied it. Of the 388 patients avIio had previously been pregnant, 
74 (19 per cent) ga^m a history of abortion in their first pregnancy. 
Fifty- three (71 per cent) said that this termination was accidental, or 
in other words, 13 per cent of first pregnancies in the previously gravid 
group ended in spontaneous abortion. These 388 women had had an 
aggregate of 1,240 pregnancies prior to the current gestation. Of the 
852 pregnancies which were of higher order than the first, 245 (27 per 
cent) ended in abortion. One hundred thirty-six (55 per cent) were 
said to be spontaneous, 109 (45 per cent) induced abortions. If the 
pregnancies voluntarily interrupted are excluded from the calculation, 
we find that 17 per cent of all pregnancies of higher order than the 
first ended in spontaneous abortion. It must be supposed, for reasons 
already stated, that a certain number of the past abortions reported 
as induced Avere in reality spontaneous. The reAmrse is not nearly so 
likely in the past history as in that relating to the current illness. 

Turning from the history to the clinical course, Ave find that 35 per 
cent of the group admitting mechanical induction had temperatures 
of 100.4° F. or over, Avhile the spontaneous and drug-induced groups 
each had but 18 per cent febrile cases. The former group had propor- 
tionally four times as many patients with temperatures aboAm 103° F. 
as the tAvo latter groups. Only 14 patients in the entire series, hoAV- 
eAmr, exhibited this grade of pyrexia. 

Hemorrhage played a minor role in the morbidity of these patients. 
In spite of the ready availability of bank blood for transfusion, this 
procedure Avas thought adA'isable in only 14 eases. Only 19 patients 
exhibited hemoglobins of 50 per cent or loAver (Sahli). These did not 
belong predominantly to any one of the three categories. When hemo- 
globins of 70 per cent and oAmr Avere considered, however, it Avas found 
that 82 per cent of the spontaneous group, 79 per cent of the drug- 
induced, and 72 per cent of the mechanically induced group shoAved 
this finding. 

The AAdiite blood count shoAved significant differences according to 
the history giAmn b3^ the patient. Fiftj^ per cent of counts on patients 
admitting mechanical induction shoAved a leucocytosis of 12,000 or 
more, Avith 80 per cent or more polymorphonuelears. TAventy-seven 
per cent of counts on the spontaneous group and only 17 per cent of 
those on the drug-induced group presented this finding. 
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It is now generally recognized that S5T[3hilis does not play the promi- 
nent role that was once attributed to it in the etiology of spontaneous 
abortion. In this series, 4 per cent of routine Wassermann tests were 
found to be . strongly positive and 1 per cent doubtful. Drane® and 
DePuy® report similar frequencies. Only 1 per cent of the mechanically 
induced group had positive Wassermanns, while 5 per cent of each of 
the other two groups gaA’^e this evidence of syphilitic infection. 

Much importance has been attributed to the cervical culture as in- 
dicative of interference or non-interference. Staphylococcus aureus has 
been considered proof positive of unskilled manipulation, and Strepto- 
coccus hemolyticus indicative of unclean instrumentation. No strong 
evidence for these vieivs could be found in the present study. The 
former organism ivas found in 46 cultures distributed proportionately 
through all groups classified according to history of type of abortion. 
Only two of the 46 had temperatures of 103° F. or above. Both ad- 
mitted mechanical induction. One of these died of subacute bacterial 
endocarditis, the blood culture being positive for Streptococcus viridans. 
Streptococci appeared in only 6 cervical cultures. Of the 3 eases in 
which viridans were found, 2 denied induction. One of these had an 
afebrile course, the other a moderate febrile reaction (100.4° to 102.8° 
F.). The third, who admitted drug induction, had a temperature of 
103° F. None was fatal. The three cultures Avhich were positive for 
hemolytic streptococci all occurred in the group who gave a history of 
drug induction. Two were afebrile; one had a temperature below 
102.8° F. All made uneventful recoveries. The other positive cultures 
reported were: 11 colon bacilli, 10 diphtheroids, and 1 gonococcus. 
These were not associated significantly with either of the induced nor 
with the spontaneous group. None of the patients harboring these 
organisms were seriously ill. Studdiford has pointed out earlier that 
many of the strains of bacteria present in the vagina are avirulent.® 
We had no facilities for the routine culture of anaerobes. These were 
found in 92 per cent of eases showing positive cultures in Brown and 
Hunt’s series.^® 

The fact that cervical culture gave little positive help in prognosis 
in this series should not lead to the conclusion that it is of no Amlue. 
The negative finding is of considerable significance. Although no ease 
of virulent hemolytic streptococcus infection happened to appear among 
the 502 cases reported here, since the completion of this study Hvo 
have been seen avIio were so infected. It is felt that these patients owe 
their INes to the prompt recognition of the nature of the infecting 
organism (within tAventy-four hours after admission) and the conse- 
quent prompt institution of appropriate therapy (sulfanilamide fol- 
loAved by curettage). 

The management of these cases and the criteria for selecting those 
suitable for curettage have been described by Studdiford.® The propor- 
tion of the mechanically induced group curetted (59 per cent) A\ms 
suhstantially beloAv that of the drug-induced (68 per cent) and the 
spontaneous (71 per cent). 

The 13 febi’ile patients AAdio admitted mechanical induction and Avho 
Avere curetted spent an average of 13.4 days in the hospital, Avhile the 
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15 febrile drug-induced and subsequently curetted patients required 
but 8.5 days’ hospitalization per patient, and the corresponding group 
Avho claimed spontaneous abortion remained only 6.7 days in the ward. 

In eAmry group except the mechanically induced, curetted afebrile 
patients were in condition to lea^m the Avard earlier than those treated 
conserAmtively. This difference could be observed most strikingly in 
the drug-induced group (5.6 and 8.5 days, respecthmly). The reason 
for the exception in the mechanically induced group Avas that the 18 
patients treated palliatively had, for the most part, such mild symp- 
tomatology that they Avere discharged the day following admission. 
Tavo refused examination and left the hospital immediately against 
adAuce and tAvo Avere moribund on admission and died in a feAv hours. 

The gross mortality for the entire series Avas 0.9 per cent (5 deaths). 
The operative mortality Avas 0.6 per cent. Four of the patients who 
died admitted mechanical induction. Tavo of these confessions Avere 
terminal after repeated denial. One patient steadfastly denied both 
pregnancy and induction and, indeed, no evidence of pregnancy AAms 
found at autopsy. No satisfactory explanation of her illness and death 
Avas arriAmd at, but since autopsy rcA’^ealed peritonitis and acute nephritis 
and. lead Avas delnonstrated in her liAmr, the suspicion arose that death 
might have been caused by mistaken efforts to interrupt a non-existent 
pregnancy. If the latter conti’OA'-ersial case is omitted, there Avas no 
mortality in 450 drug-induced and spontaneous abortions, AA’^hile that in 
52 mechanically induced, Avas 8 per cent. 

SUjMMARY 

1. To differentiate abortion from other pelvic conditions is not ahvays 
easy. Thirteen per cent of this series Avere erroneously diagnosed on 
admission. Without curettage, probably half of these errors in diag- 
nosis Avould haAm remained unrectified. 

2. To differentiate induced from spontaneous abortion is often im- 
possible. No effort should be spared, hoAveAmr, in the attempt to learn 
the circumstances surrounding the interruption of pregnancy, since 
these haAm the greatest significance for prognosis. In this series the 
mortality in 10 cases admitting induction by a midAAufe Avas 30 per 
cent; in 13 cases induced by a physician it Avas 7.7 per cent; in 478 
cases claiming self-induction or spontaneous abortion it Avas nil. 

3. “Drug-induced” seems to be practically synonymous Avith spon- 
taneous abortion, by every criterion except the purely psychologic. 
The tAvo groups correspond closels'' in laboratory findings, clinical 
course, and outcome. 

4. Thirty-three per cent of preAuously graAud patients AA'^ho claimed 
to haAm had spontaneous abortions at this time gave a history of pre- 
Auous spontaneous abortion. Only 5 per cent of the comparable group 
Avho admitted mechanical induction gaAm such a history. 

5. Induced abortion has been said to faAmr spontaneous abortion in 
subsequent pregnancies. In this series only 5 per cent of patients who 
claimed that the present abortion Aims spontaneous gave a history of 
past induction. 
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6. Spontaneous abortion was no more frequent in first pregnancies 
than in those of higher order. Induced abortion increased with order 
of pregnancy. That is, the probability of an abortion being induced, 
all things being equal, increases with the number of pregnancies the 
Avoman has prcAdously undergone. This does not applj^ to pregnancies 
of A^ery high order (10 or more). Of these there AA^ere too fcAA'^ in the 
present series to furnish a basis for conclusion. 

7. Loav sedimentation rate, fcA’^er, leueoeytosis and acute infiamma- 
tion of the decidua and chorion AA'^ere found to be more frequently 
associated AAdth mechanieallj'- induced abortion than AAuth drug-induced 
or spontaneous. These CAddences of infection AA^ere, hoAA^cA^er, by no 
means confined to the former group. 

8. The Wassermann test AAms positiA’^e in 5 per cent of drug-induced 
and of spontaneous, in only 1 per cent of mechanically induced abortions. 

9. Loaa^ hemoglobin determinations AA^ere not significantly more fre- 
quent in any one categorj'" than in the others. 

10. Bacteriology shoAA^ed little correlation Avith history in this series. 
The fact that here cerAdcal culture east scant light on differential diag- 
nosis or prognosis should not lead to the conclusion that it is of no 
A’^alue. Infection with the Adrulent hemolytic streptococcus is relath’^ely 
rare (it did not appear in this series), but its prompt recognition is 
of Adtal importance. 

11. Curettage AA'^as performed in 59 per cent of the mechanically 
induced group, 68 per cent of the drug-induced, and 71 per cent of 
those claiming spontaneous abortion. OperatiA'-e mortality AA’^as 0.6 per 
cent. AA’^erage stay in the hospital of curetted patients Avas fiA’^e to 
seA’-en days. 

The author wishes to express her deep appreciation to Dr. AA’'illiann E. Studdiford for 
the photomicrographs illustrating this paper and for his interest and encouragement 
without which tliis study would not have been possible. 
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Leo Loeb as the first showed that the uterus, if traumatized while under the in- 
fluence of an active corpus luteum, responds by the formation of structure not un- 
like the materaal portion of the placenta. This growth may become quite large and 
assume the appearance of a decidual tumor. 

Livestigations by the writers demonstrated that uteri of postpubertal ovari- 
ectoniized rats treated AA'ith daily doses of 100 gamma of estradiol, 3 mg. of 
testosterone, or 3 mg. of pregminolon are sensitized to local trauma in such a manner 
that gelatinous tumors of the endometrial mole type develop at the site of injury. 
Tliese observations give further support to the concept that both local injury and an 
appropriately prepared humoral medium are essential for tumor production. 

Hugq Ehrenfest, 



PEIMARY SIGNET-RING CELL CARCINOMA OP THE OVARY 

With a Case Report 

Walter Schiller, M.D., and Donald D. Kozoll, M.D., 
Chicago, III. 

(From the Department of Pathology, Cook County Hospital) 

W HEN Krukenberg in 1896 published his paper on five ovarian 
tumors which klarehand had offered to him for investigation and 
publication, he gave an accurate description botli of the macroscopic and 
microscopic appearance of the new tumor but presented a deficient 
histogenetic explanation and a tentative and inaccurate definition. He 
suggested the term fibrosarcoma ovarii mucocellulare carcinomatodes. 
The consequence was that some of the various investigators who found 
and studied similar tumors after Krukenberg tended to do one of two 
things: Either they included eases which more or less differed from 
Krukenberg ’s material and therefore called them atypical Krukenberg 
tumors, or they enlarged the field of Krukenberg ’s entity. Unfortu- 
nately, different authors pursued different courses. The result is 
that at the present time, almost forty-five years after Krukenberg ’s 
original paper, we still lack a general and universally accepted concep- 
tion of this tumor among gynecologists and pathologists. 

Referring to Krukenberg ’s first suggestion of fibrosarcoma ovarii 
mucocellulare carcinomatodes, the outcome of all investigations carried 
out since Krukenberg ’s has proved that there is neither a fibroma nor a 
sarcoma present, that the mucinous cells are not specific, and that the 
carcinoma is a secondaiy one. To avoid committing themselves, many 
authors used the term “ Krukenberg ’s tumor” without accuratelj'’ ex- 
plaining what they meant by this term. Prominent experts such as 
Erankl have expressed their dislike for the term “Krukenberg tumor” 
which is in agreement with the modern trend in nomenclature to avoid 
eponyms. The name Erankl suggested, which appears to be the most 
appropriate and accurate, is simply “metastatic carcinoma of the 
ovary” or eventually, “ Krukenberg ’s metastatic carcinoma of the 
ovary.” This latter expression implies a certain contradiction since 
Krukenberg himself doubted the carcinomatous character of the tumor 
and knew nothing of its metastatic origin. Schlagenhaufer was the 
first to shoAV that most Krukenberg tumors originated from an intestinal 
primary tumor groAvth; however, he still believed that the more rare 
true Krukenberg was primary in the ovary, but that it was frequently 
duplicated by a more common similar tumor which Avas a metastasis. 

Not until done by Wagner, Cohn, Eosinski, and others Avas it definitely 
established tliat the overAARelming majority of these tumors are typically 
bilateral ovarian metastases of primaiy carcinomas of an intestinal 
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mucous membrane, most frequently of the stomach. This genetic defini- 
tion is now generally accepted. The tumor usually produces a smooth, 
firm, uniform eccentric enlargement of both ovaries. It has a variegated 
cut surface due to frequent areas of mierocystie changes and areas of 
intracellular mucinous secretion amid more solid areas of a fibrous tjqie 
of tissue. Histologically the tumor is characterized by small cysts of 
mucin-producing epithelium and solid small clusters of similar columnar 
epithelial cells which as single cells invade the ovarian stroma diffusely 
and in large numbers. The stroma .shows a reactive proliferation which 
misled Krukenberg and other investigators to describe a fibromatous or 
sarcomatous component. 

Krukenberg described the signet-ring cells as specific for his tumor but 
already Marchand pointed out that such cells can be found not too 
rarely in the floor of mucin-producing adenocarcinomas, wherever they 
originate. One of us (W. S.) explained the transformation of mucin- 
producing columnar cells into signet-ring cells as a result of retained 
potenej’’ for secretion combined with a loss of polarity due to the em- 
bedding of the isolated tumor cells in the apolar stroma. We now Imow 
with certainty that signet-ring cells can be found with all mucin-pro- 
ducing carcinomas and even with chronic inflammation of mucin- 
producing mucous meml^ranes, such as the uterine cervix or the pelvis 
of the kidney. We admit that signet-ring cells are characteristic but 
not specific for so-called Krukenberg tumors. 

The above definition describes Ki-ukenberg ’s tumor as an ovarian 
metastasis for which, in the overwhelming majority of cases, a primary 
tumor can be proved in the intestinal tract, either by clinical investiga- 
tion or autopsy. Still, supporting Krukenberg ’s original conception, a 
few cases have been published which because of their histologic structure 
were classified as Krukenberg tumors without demonstration of a 
primary tumor. Such cases Avere called “primary Krxikenherg tumors.” 
In this group only those cases can be correctly accepted in Avhieh the 
absence of a primary tumor Avas proA'^ed by autopsy or by the clinical 
observation that the patient Avas found Avell seA’^eral years after simple 
extirpation of the oAmrian tumor, Avhich Avould haAm been impossible 
Avith an intestinal primary. 

Cases of so-called primary Krukenberg tumors haAm been published 
by Glockner, Schenk, Marchand, Miner, Kruger, Frankl, and recently 
by Greenliill and AndreAvs. 

EAving, AAdio himself has seen fiAm eases of Krukenberg tumor and 
one primary carcinoma of the OAmry Avith myxomatous changes, be- 
lieves that true Krukenberg tumors are ahvays secondary. He further 
lielieves that “primary carcinomas presenting this structure regularly 
yield areas of a different type.” Masson interprets this concept as 
although “small portions of certain aHeolar carcinomas of the OA’ary 
present the typical picture of Krukenlierg tumors, there is little, if 
any, suggestion of glandular arrangement of cells in a true Kruken- 
berg tumor.” Masson’s statement Avould reduce the field of true 
Krukenberg tumors considerably, for there are many cases which 
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present the combination of adenomatous structures -with infiltrating 
signet-ring cells in varying proportions. 

The common feature of all the case histories of “primary Kruken- 
berg tumors” is the similarity of the histologic picture with the 
definitely established secondary carcinomas. On the other hand, and 
this should be emphasized, these tumors are definitely different from 
ovarian carcinomas which develop by malignant degeneration of 
pseudomucinous cystomas. The characteristic feature of the latter 
group is the presence of large cystic cavities separated by paper-thin 
septa, lined with a high columnar mucin-producing epithelium, and 
filled with thick mucinous contents. It is characteristic of these tumors 
that the stroma is in the background, and constitutes only a small 
part of the parenchj'-ma ; whereas, the overwhelming part of the tissue 
is represented by the epithelial cells and their product — ^mucin. It is 
characteristic of the secondary, as well as the .primary, Krukenberg 
tumor that the stroma forms a great portion of the tumor. In fact the 
proliferation of stroma goes so far as to make the erroneous diagnosis 
of fibroma or sarcoma possible. The epithelial-lined cavities of Kruken- 
berg tumors remain veiy small and their diameter barely reaches gross 
visibility. In spite of the most dense infiltration by signet-ring cells, 
the greater part of the tissue is still formed by the stroma. 

The problem of the so-called primary Krukenberg tumor can be 
formulated as a question whether or not there is' a possibility for the 
ovary to produce such a tumor from itself or by itself. As long as two 
or three observations were published, doubts as to whether these 
isolated observations are not due to incomplete search for a primary 
tumor seemed to be justified. 

Since the number of ivell-established observations have increased 
to nine authentic and two doubtful cases, it seems justified to accept 
the statement that the ovary by itself can produce tumors (a) which 
morphologically duplicate the secondary metastases (b) of primary 
intestinal carcinomas. This manner of expressing these observations 
appears to be clearer than to speak of the existence of two types of 
Krukenberg tumors: The rare primary Krukenberg tumor (a above), 
and the more common secondary Krukenberg tumor (b above). We 
have had the opportunity of investigating one case which may be 
added to Group a. 


CASE REPORT 

A 61-year-old, obese, vliite female was admitted to the medical service of the 
Cook County Hospital, complaining of severe generalized abdominal pain. Thirty 
years ago she experienced her first acute attack of right upper quadrant pain. Ten 
months prior to admission she noted an increase in the intensity of the pain and a 
tendency for it to become generalized. For the past four months the pain was 
described as being continuous from morning until night, most severe over both 
right upper and lower quadrants. For the two weeks preceding admission she ate 
only soup, milk, water, and occasionally an egg, because of an anorexia. She further 
noted a progressively enlargening abdomen in recent weeks. 

Physical examination revealed an extremely obese white female vrith a tensely dis- 
tended abdomen, dyspnea, wheezing, and she complained of generalized abdominal 
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pain. Pulse was 88; respirations, 39 per minute; temperature, 99.2° F.; blood pres- 
sure, 13G/90. The heart and lungs were normal except for the rapid respiratory rate 
and limited respiratory excursion. A ballotable mass was palpated in both upper 
quadrants which extended below the umbilicus on the right side. There was no 
tenderness or rigidity and bowel sounds were audible. A fluid wave could not be 
elicited. Pelvic examination was essentiallj" negative. The extremities showed no 
edema and the reflexes were phj'siologic. 

Examination of the blood revealed a hemoglobin of 58 per cent (Sahli), 3,720,000 
red blood cells, and 13,950 white blood cells per cubic millimeter. A blood smear 
contained 84 per cent poh-morphonuclear leucocytes, 10 per cent lymphocytes, and 
G per cent monocytes. The icterus index was 7. Nonprotein nitrogen was 39 mg. per 
cent and the creatinine was l.G mg. per cent. Blood diastase was reported as IG 
units. The Wassermann test was negative. The urine was negative for albumin 



Fig. 1. — Transverse colon with omentum, the latter thickened by the inflitrating tumor 
tissue. To show the thickness of tlie omentum a slice is cut out and placed beneath. 

and sugar. The Graham-Cole test failed to visualize the gall bladder, and a flat plate 
of the abdomen revealed a marked hypertrophic arthritis of the spine and a peripheral 
displacement of the colon. An electrocardiogram showed a left axis deviation and 
m3mcardial damage as suggested bj' a flattening of the T-waves in all leads. 

On the fourth daj’ following admission a paracentesis was performed and ap- 
proximately 5,000 c.c. of a hemorrhagic ascitic fluid was withdrawn from the 
abdomen. Three da 3 -s later the patient developed s 3 ’mptoms of intestinal obstruc- 
tion and vomiting which was overcome with nasal catheter suction siphonage 
and parenteral fluids. The patient grew progressivel 3 ' weaker and died on the 
flfteenth day of her sta 3 ' in the hospital. 

Auiopsy Findings. — (Dr. J. D. Kirshbaum.) A la 3 -er of abdominal subcutaneous 
fat G8 mm. in thickness was present. The abdominal cavit 3 - contained over 3,000 c.c. of 
a hemorrhagic ascitic fluid. The omentum was transformed into a firm plaque of 
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tumor tissue filling both upper quadrants and extending down as far as about the 
level of the umbilicus. This plaque averaged 3 cm. in thickness and evidently was the 
ballotable mass palpated on abdominal examination. The mesentery of the trans- 
verse colon was transformed into another plaque of tumor tissue of similar tliick- 
ness (Fig. 1). ISTumerous small tumor nodules studded the serosal surfaces 
of the small intestines and the pleural and peritoneal surfaces of the diaphragm. 
The peritoneum of the anterior abdominal wall and of the pelvis appeared to be 
free. The heart presented parenchymatous degeneration of the myocardium, and 
the lungs showed edema and passive congestion of all the pulmonary lobes. The 
pleura on the diaphragmatic surface of the right lower pulmonary lobe con- 
tained numerous small tumor deposits. 

The gall bladder showed a marked h 3 ’^drops. It measured 12 by 7.5 by 5 cm., 
and contained about 250 c.c. of a dirt.y graj-ish green inspissated material. The 
wall of the gall bladder was thickened up to 3 mm. and composed of grajdsh white 
material of firm consistencj'. Numerous pinhead to 3 mm. in diameter dark con- 
cretions were floating free in the gall bladder contents, but a 22 by 18 by 13 mm. 
concretion was impacted in the neck of the gall bladder. The mucosa of the 
gall bladder was smooth and glistening. The cj'stic duct showed an atresia at its 



Fig. 2. — Uterus, tubes, and ovaries. The right ovary presents the primarj- carcinoma. 

opening into the ampulla of the gall bladder which on careful microscopic examina- 
tion showed chronic inflammatorj' changes without any evidences of tumor cells. 
The common bile duct was elongated and dilated but its lumen was free as were all 
the other extrahepatic bile ducts. By gross examination there was no evidence of 
carcinoma in the biliary tract. 

The kidnej’s and the liver showed evidences of passive congestion. The spleen 
contained an ancient infarct. . 

The right ovary measured 5 bj^ 4 bj^ 3.5 cm. and contained several thin-walled cj'sts 
which projected above the surface. On cross section the ovary consisted of firm 
trabeculated j'^ellowish-white tissue interspersed throughout bj^ cj’stic cavities, from 
2 to 20 mm. in diameter, filled with a mucoid material. The left ovary measured 
4 bj' 1.3 by 1 cm. and on cross section was j'ellowish white and fibrotic; on gross 
inspection, it was apparently uninvolved by tumor tissue. The uterus was of normal 
size but beneath the perimetrium of the anterior fundic wall several up to 1 mm. 
tumor nodes were found (Fig. 2). The peritoneum of the vesicovaginal and recto- 
vaginal septa contained plaques of tumor tissue. 

The mucosa of the stomach was dark reddish brown in color, the folds and rugae 
were flattened, and the mucosa was smooth throughout. Its serosal surface was 
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studded by pinliead size tumor nodules. A single 5 min. nodular peritoneal deposit 
protruded above the mucosal surface of the jejunum without ulcerating through it. 
The mucosal surface of the esophagus and duodenum was ever3-where smooth. The 
mucosa of the ileum was smooth as was the mucosa of the large intestine. The 
pancreas and its ducts presented no changes. 

An accurate detailed e.xamination of the stomach, small and large intestines, gall 
bladder and bile ducts, and the pancreas and its ducts gave no evidence of a malig- 
nancy. 

Microscopic Findings . — The right ovary (site of the tumor) was composed of a 
loose and partiallj' edematous stroma which contained numerous irregularh- shaped 
small cavities which were lined b_v low columnar epithelium, containing a pale 
staining granular cytoplasm. With the mueicarmine stain the e3-top]asm of the 
epithelial cells presented red-staining mucin droplets, preying the mucinous char- 




Pig. 3. — Right ovary ; cystic and papillomatous tumor tissue, groups of typical 
signet-ring cells. 

Fig. 4. — Right ovary, primary tumor presenting a labyrinth of small cystic cavi- 
ties, lined with cuboidal or low columnar epithelium which forms low papillary pro- 
jections. 


acter of the cell. In man3' areas the epithelium of the cj’st wall became man3' 
cell la3’ers in tliickness, the nuclei showed irregularities in size and shape, and 
the epithelial cells invaded and infiltrated the surrounding stroma as solidified glands, 
acinar formations, groups of cells, and as single cells. Man3’' of the single cells and 
cells of the small groups were transformed into t3'pical signet-ring cells with a 
drop of mucin in the center (Fig. 3 ). !Man3’' cj'sts contained epithelial cells 
floating freel3^ within the mucinous contents of the Cj'st; these frequentl3' were 
of the signet-ring appearance. In other sections of the ovary, small cysts, up to 
15 mm. in diameter, were seen to be surrounded b3' a dense la3'er of fibrillar con- 
nective tissue which was invaded b3' epithelial downgrowths from the epithelium 
lining the C3-st. With the mueicarmine stain it was shown that all the C3'sts were 
filled with large quantities of partiall3' retracted mucin (Fig. 4 ). 

The left ovar3' showed a marked fibrosis of the stroma which contained a few 
corpora candicantia. The albuginea in one area contained a few surface epithelium 
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inclusion cysts -n-liicli were lined by a low cuboidal epitbelium and filled with a 
seromucinous fluid, and surrounded by a dense frame of collagenic fibrils. No 
evidence of tumor tissue was seen. 

Slides of the anterior fundic wall of the uterus revealed the myometrium to be 
markedly fibrotic and the demarcation line between endometrium and myometrium 
was jagged. A marked increase in perivascular connective tissue was present around 
the larger blood vessels. Beneath the serosa cystic and solid deposits of the carcinoma 
could be seen to invade the superficial layer of the m}mmetrium (Fig. 5). In some 
of the cystic deposits many epithelial cells contained droplets of secretion, thus 
gradually transforming themselves into signet-ring cells. In between the tumor 
aggregates old blood pigment v-ithin liistiocj'tes could be seen. 

Sections of the omentum (Fig. 6) showed large areas of fat separated by dense 
vascular connective tissue septa. These septa were riddled by large and small cysts, 
glandular structures, small solid acini, and even single cells of a low columnar 
epithelium. These cells, especially those lining the larger cystic cavities, produced 



Fig. 5. — Deposits in the myometrium beneath serosa of uterine fundus. 
Fig. 6. — Deposits in the omentum. 


large quantities of a thick mucin. Some of the single isolated cells were trans- 
formed into classical signet-ring cells by the production of a central intra- 
protoplasmic drop of mucin. Small interstitial hemorrhages were occasionally seen 
within the field of carcinomatous deposits. 

Several sections of transverse colon and its adjoining mesentery revealed an ex- 
tensive replacement and separation of muscle cells by tumor deposits which were 
continuous with similar tumor masses within the mesenterJ^ The mucosa was 
everjTvhere intact and uninvaded. The tumor deposits in some areas were cystic, 
in others glandular, and in still other areas infiltrating as solid clusters or single 
tumor eells. The cells everj’-where showed an abundant mucin-staining cjioplasm, 
and in the case of the isolated eells, were frequently' of the signet-ring shape. 
Within the mesentery itself the tumor aggregates were separated by very thick 
layers of edematous connective tissue. 
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A section of jejunum through the subserosal tumor nodule revealed a tumor 
deposit identical to that which has alread}' been described but not invading the 
intact mucosa. 

Sections of the gall bladder revealed a much thickened wall, largely replaced 
by dense librous tissue with frequent areas of hyaline degeneration. No tumor 
cells were seen. 

Sections of the liver showed changes compatible with severe parenchj’matous 
degeneration and passive congestion. No tumor deposits were seen within the 
liver. 

DISCUSSION 

The tumor in the ovarj’- where it infiltrates the stroma by small groups 
and by single cells duplicates the so-called Krukenberg structure. The 
small cystic cavities, too, as far as they are round or slightly oval, fit 
into the picture of a Krukenberg tumor. They are frequently found 
combined with infiltrating signet-ring cells in ovarian deposits of 
primary intestinal carcinomas. Microscopic size cystic cavities, com- 
posing by themselves alone large ovarian tumors, have been described 
bj' Pfannenstiel as an entity and called “parvilocular cystoma.” How- 
ever, it is possible that this tumor of Pfannenstiel’s is not an entity 
within itself but a special subgroup of the Krukenberg tumor. There 
is a close relationship between certain areas of some Krukenberg tumors 
in which the tumor forms microscopic small cysts, and the tumor which 
was described by Pfannenstiel. The tumor described by Pfannenstiel 
is very rare and since publication of his first cases in 1908 only a few 
more have been added to the literature. 

In our ease, in some areas the lining epithelium of the small cystic 
cavities shows adenopapiUary projections which are not found in the 
typical Krukenberg tumor. These findings would tend to place the 
tumor into a relationship with the adenopapiUary pseudomucinous 
cystoma. However the latter tumor has larger cavities, thinner septa, 
produces more mucin, and its cells have very little tendency to change 
into signet-ring cells; neither in the benign form when they float free 
in the mucinous secretions of the cysts, nor in the malignant form 
when they do the same or when they invade the stroma. 

The subperitoneal deposits similarly duplicate by their adenopapiUary 
projections the adenopapiUary pseudomucinous cystoma, and by their 
tendenej’- for signet-ring ceUs, the Krukenberg tumor. It has to be ad- 
mitted that the presence of signet-ring cells in the subperitoneal 
metastases is less characteristic here of Krukenberg tumors than their 
presence in the ovary. 

The unilateral development of this tumor, the small size, and the 
rather moderate increase in interstitial connective tissue, too, differ from 
the picture of a tjqiical Krukenberg tumor, as well as the progressive 
peritoneal involvement which is found in only a few tjqiical Kruken- 
berg tumors. In the majority of cases the peritoneum is free and the 
propagation of the tumor from the primary site to the ovary does not 
occur by gravity through the peritoneal cavity, but as Jarcho and others 
have emphasized, by retrogressive hmiphatic flow. On the other hand, 
direct proof cannot be given that the tumor originates from the ovary ; 
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only by exclusion, since accurate gross and microscopic examination 
eliminated any other primaiy focus. The intei’pretation of this tumor 
as a primary endothelioma of the peritoneum, hi the manner of explana- 
tions used for similar eases twenty to thirty years ago, is not in accord- 
ance with our modern conception of endotheliomas. Papillary projec- 
tions and mucin production are characteristics Avhich we do not like to 
attribute to peritoneal endothelium or its neoplasms. At least the origin 
of such tumors from the peritoneum has never been proved, although, 
for example, in ectopic pregnancies the peritoneum of the Fallopian 
tube and broad ligament may produce papillary projections of high 
columnar cells and a sort of mucoid secretion. 

Concerning the origin of primary Krukenberg tumors, Novak and 
Gray have suggested tracing them back to teratoid inclusions. This 
seems likety, and we maj'- be successful some day in finding a case of 
primary Krukenberg tumor which still shows the residue of teratoid 
tissue. Our ease shows liy its adenopapillary structures a certain rela- 
tionship with the pseudomucinous cystoma; by its infiltrating signet-ring 
cells a close relationship to the Krukenlierg tumor. However, since 
Robert Meyer has definitely proved that some pseudomucinous cystomas 
develop from the intestinal portion of teratoid ovarian inclusions, there 
is a possibility of linking a primary Krukenberg tumor like ours with 
the pseudomucinous cystoma of teratoid origin. 
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A STUDY OP PELVIC MEASUREMENTS IN 550 SOUTHERN 

WOIMEN 

C. Julian Ragan, M.D., W. E. Levy, M.D., and E. L. King, M.D., 

New Orleans, La. 

(From the Ohstetric Service of the Touro Infirmary) 

M ENGERT^ reported recently that the average pelvic measurements 
of 4,144 Iowa women aga'eed closely with those given by Williams.^ 
For a long time we have had the clinical impression that the measure- 
ments for women in this area were much smaller than those given in 
texthoohs,- and this apparent difference in size stimulated us to study 
the average pelvic measurements in a series of southern women. 

In the past few years many changes have taken place in the conception 
of the shape of the average normal pelvis. Greulich and Thoms® found 
that only 31.9 per cent of adults had the type of pelvis (gjaiecoid) which, 
according to anthropologic litei’ature, is proper for white women. A 
comparison of the average measurements of the women of our series with 
those of Iowa led us to lielieve that some revision of the concept of 
size and measurements which are considered to be normal for the female 
pelvis should be made. AVe feel that measurements which would be 
normal for one group in the United States are not necessarily typical 
and normal for the average pelvis in another section of the country. 

Five hundi’ed and fifty wmmen from the Touro Infirmary Clinic and 
the Touro-Tulane Clinic who were delivered between January, 1939, and 
Januaiy, 1940, Avere studied as to measurements and weights at term, 
type of delivery, and size of the baby. The average measurements were 
as folloAvs ; interspinous 23 cm., intercrestal 26 cm., external conjugate 
18.5 cm., biischial or transverse outlet 7.9 cm., and 44 per cent of the 
diagonal conjugates could be reached. Each of these external measure- 
ments is 2 to 3 cm. smaller than those of Williams’ sex’ies (see chart), 
and Avith the exception of the biischial is 2 to 3 cm. smaller than the 
loAva Avomen. Mengert found the aAmrage transverse of the outlet to be 
9.3 cm., AAdiile the average for women in this area is 7.9 cm. 


Table I 



TOUKO 

t WILLIAJIS 

lOAVA 

Interspinous 

23.0 

25 

25.5 

Intercristal 

26.0 

28 

28.0 

External conjugate 
Diagonal conjugate 

18.5 

21 

19.6 

44% reached 


22% reached 

Biischial or transverse out- 1 

S.O 

10.5 

9.3 

let 1 

(7.96) 




The method folloAved in this study Avas as folloAvs : On the initial A'isit 
to the clinic the measurements A\^ere taken b}^ the intern and checked 
b.y the resident. The transverse of the outlet and diagonal conjugate 
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were then cheeked by a staff member. When the patient had reached the 
eighth month, the measurements were checked again by the resident and 
the staff member, with special attention to the diagonal conjugate and 
transverse of the outlet. Thus in most eases the diagonal conjugate and 
transverse of the outlet were checked six times before the patient was 
delivered. We feel that the measurements are dependable and accurate 
to 0.5 cm. To check further the impression that pelves of southern 
women are small and to check the accuracy of our measurements, we 
measured a small number of pelves used by the students in anatomy. 
These pelves come from indigent patients of this area and should be 
representative. A few x-ray plates Avere also checked and found to be 
in line ivith the clinical measurements. 

RESULTS 

The Exiernal Conjugate . — The external conjugate or Baudeloque’s diameter was 
found to be 18.5 cm. In Williams’ seriess this figure was 21 cm. and in Mengert’s 
series! 19.6 cm. Williamss states that “an external conjugate of IS to 19 cm. is a 
danger signal” of contracted internal diameters. This could not hold in this series, 
since 18.5 cm. is our average, and since 72 women (13 per cent) had an external 
conjugate of 17 cm. or less and had no internal contraction. 



OUTLET m centimeters 

Fig. 1. — ^Transverse diameter of outlet. 441 cases, or 83 per cent, were S cm. or less; 

32 cases, or 6 per cent, were 7 cm. or less, considered as contracted outlet. 

The Transverse of the Outlet . — The normal biisehial diameter or transverse of the 
outlet is given by WiUiams^ as 10.5 to 11.0 cm. Not a single transverse of the outlet 
of 11.0 cm. was seen in this clinic in the past year. Only one woman had a trans- 
verse of the outlet of more than 9.5 cm. ; 30 women had a transverse of the outlet of 
9 cm., in 55 women it measured 8.5 cm., in 310 (or 60 per cent) 8 cm., in 99, 7.5 cm., 
in 27, 7 cm., and 5 negroes had a transverse of the outlet of 6.5 cm. or less (Table 
II). No white woman had a transverse of the outlet of less than 7 cm. Williams 
states that “whenever the transverse diameter of the outlet measures 8 cm. or 
less we designate the pelvis as funnel” and he noted 6 per cent of funnel pelves in 
10,000 cases. On tliis basis our incidence of “funnel pelvis” would be 83 per cent, 
or 441 cases out of 529. It is a common observation that outlet dystocia is very 
rare, and we agree with this. We have had no difficulty with outlets of 7.5 cm. of 
which we had 99 in this series. A patient with an outlet of 7 cm. requires careful 
watching and a larger episiotomy to avoid damage to the perineum and rectum, but 
we have seen no true dystocia result. The posterior sagittal should always be 
measured in these cases. We feel that a transverse of the outlet of 8 cm. should 
not be the standard for a funnel pelvis in southern women, but that 7 cm. should 
be considered borderline and 6.5 cm. or less should indicate a true fuimel pelvis for 
women in this area. Using these standards our incidence of funnel pelvis is 6 per 
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cent (see Fig. 1). (Note: We do not routinely measure tlie anterior posterior 
diameter of tlie outlet and posterior sagittal, so these figures were not submitted to 
analysis. The posterior sagittal, as noted above, is measured when the biischial is 
7.5 cm. or less.) 

The Diagonal Conjugate . — The majority of women came to the clinic in early 
pregnancy and the pelvic measurements were checked then, as well as at the eighth 
month, at wliicli time special effort was made to reach the diagonal conjugate 
measurement. In 44 per cent the promontory could be reached as against 22 per cent 
in Mengert’s series which is again in line with evidence that the pelves of southern 
women are smaller than those of women in other areas (Figs. 2 and 3). 

More concrete evidence of the small size of the pelves of southern women can be 
deduced from the x-ray studies of Torpin and Holmes* of the University of Georgia. 
They measured the inlet of 400 women, divided the pelvic types into 4 groups, and 
then showed the number of cases in each group with different lengths of conjugate 
vera. We find that if we add from 1.5 cm. to 2 cm. to each conjugate vera we 
have the approximate diagonal conjugate in their series. Torpin ’s and Holmes’ 



Fiff. 2. Fig. 3. 

Fig. 2. — Sacral promontory not reached in 88 per cent of Iowa women. Sacral 
promontory not reached in only 56 per cent of southern women. 

Fig. 3. — Slightly less than half (44 per cent) of the diagonal conjugates could be 
reached. One hundred and ninety-eight of the 240 diagonal conjugates reached 
measured between 12 and 13 cm. 

findings agree with our clinical determinations, as 88 per cent of their diagonal 
conjugates would be 13 cm. or less, and 60 per cent to 70 per cent of these could 
probably be measured clinically. Only 12 per cent of diagonal conjugates in their 
series were more tlian 13 cm. as obtained by addition of 2 cm. to x-raj’ conjugate 
vera (Table II). 

Table II 


CONJUGATE VERA IN Cil. MEASURED BY TORPIN 



6-8.5 cm. 

9 cm. 

10 cm. 

11 cm. 

12 cm. 

13 cm. 

Converted to 
diagonal con- 
jugate (2 cm. 
added) 

10.5 cm. 
or less 

11 cm. 

12 cm. 

13 cm. 

14 cm. 

15 cm. 

Cases total 

400 

6 

36 

148 

163 

39 

8 


88 per cent had a diagonal conjugate of 13 cm. or less, and 60 per 
cent could probably be reached clinically. 
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RACIAL DIFFERENCES 

Many statements have been made regarding racial differences in 
pelves, especially as regards white and colored patients. Some local 
pliysicians also expressed tlie belief that the reason for the apparent 
smallness of the female pelvis in New Orleans was because the majority 
of women came from Latin stock and were small in stature. So the 
chnie patients were divided into 3 groups for study as follows: 137 
“Latins” made np of women of French, Spanish, and Italian descent; 
170 “Anglo-Saxons” of English, Irish and German descent, and a third 
group of 238 negroes. As shoivn in Table IV the measurements of each 
group are surprisingly similar to the others. The measurements ivere 
practically identical for the diagonal conjugate, transverse outlet, and 
external conjugate diameters, while only the interspinous varied as much 
as 1 cm. from the general average (Table III). 


Table III 



ANGLO-SAXOX 

LATIN 

NEGROES 

TODRO 

ALL GROUPS 

Interspinous 

2,3.24 

24.2 

22.3 

23.0 

Intercrestal 

26.4 

26.4 

25.75 

26.0 

External conjugate 

18.2S 

18.28 

18.7 

18.5 

Diagonal conjugate 

41% 

40% 

48% 

44% reached 

Biischial or transverse 

7.9 

7.9 

8.0 

8.0 

outlet 




(7.96) 


There is no marked difference in the size and shape of the negro pelvis 
and the pelvis of the southern white woman as is described by some 
northern vuiters.® Neither liave we noticed the presence of rickets (or 
the contracted “rachitic pelvis”) which is said to be common in the 
negroes living in the North. 

This was mentioned by W. E. Levy,6 in 1926, who compared 500 negro women and 
500 white New Orleans women from an obstetric viewpoint. He included pelvic 
measurements as a part of his study and found “very little difference in the pelves 
of the two races except in two of the external measurements.” His measurements 
were practically the same as those found in this stud}', varying no more than 0.4 cm., 
but he made no comparison of these figures with pelves of northern women. 

The average weight for women of Anglo-Saxon descent was 143 
pounds at term, for Latin women 144 pounds, and for negro women 146 
pounds. The average weight of the whole group at term was 145 pounds. 
This is probably smaller than the average for women of Scandinavian 
descent at term, but we have no proof of this. The negroes weighed 
more at term because most of these patients in our clinic are multiparas 
and are from a higher age group, while the white women are more than 
90 per cent primigravidas. 

INCIDENCE OF CONTRACTED PELVIS 

As stated above, 83 per cent of outlets were 8 cm. or less, and this 
would be the incidence of fumiel pelvis according to Williams’ standards. 
But taking 7 cm. or less as our standard for funnel pelvis, our incidence 
is 6 per cent. We had 27 patients with outlets of 7 cm. and all delivered 
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witliout difficulty with low forceps plus episiotomy which is routine in 
our clinic for primiparas. Five women (all negi’oes) had an outlet of 
6.5 cm. or less. Two of these, with small babies, delivered from below. 
Tlie otlier 3 with outlets of 6.5 cm., 6 cm. and 5.5 cm., respectively, were 
delivered by section, because the babies were rather large. 

Fourteen women (2.0 per cent) liad inlet contractions (Table HI). Twelve bad a 
flia>ronal conjugate of 11 cm. and 2 bad a diagonal conjugate of 10.5 cm. Both 
women with diagonal conjugates of 10.5 cm. were delivered by section. One of these 
two also bad an outlet of 6 em. One patient -witb a diagonal conjugate of 11 cm. 
\vbo had had two previous sections was delir'Cred by cesarean section. One woman 
with diagonal conjugate of 11 cm. bad a Porro section after a long ditBcult labor 
and Bandl’s contraction ring (fetal death). Anotber patient with a diagonal 
conjugate of 11 'em. bad a transverse arrest and was delivered of a 9-pound male by 
midforceps plus episiotomy, followed by shock from hemorrhage. The remaining 
10 women with diagonal conjugates of 11 were delivered with comparative ease by 
low forceps and episiotomj'. Three other women with apparently average measure- 
ments for our general group required cesarean section during the year ; 2 for cephalo- 
pelvic disproportion and one for previous section. Twelve sections were done in a 
group of 550 women delivered from Januaiy, 19.38, to January, 1939, for “all in- 
dications”; an incidence of 2.2 per cent. Eight of these sections were done for 
ceplialopelvic disproportion, an incidence of 1.4 per cent. No versions were done 
and only 21 midforeeps were done, an incidence of 3.8 per cent. There were S still- 
births during the year, an incidence of 1.4 per cent. Three of these fetal deaths, 
however, were due to prematurity so that the corrected mortality of term infants 
was 0.9 per cent. 


Table IV 



SEC- 

TIONS 

MID- 

FORCEPS 

VERSION 

BPtEECII 

EXTRAC- 

TION 

LOW 

FORCEPS 
AND EPISI- 
OTOMY 

SPON- 

TANE- 

OUS 

All cases 55u 

12 

21 

0 

27 

222 

208 


Inlet 

14 

3 

1 

0 

0 1 

10 

0 

Contracted 

Inlet and 

1 

1 

0 

0 

0 

0 

0 

pelves 40 

outlet 

Outlet 

31 

2 

n 

0 

0 

29 

0 


There were two maternal deaths during the year; neither patient was operated 
upon. The first patient had pyelonephritis and delivered a premature infant pre- 
cipitatelj’ without internal examination. She died in three weeks with a staphj-- 
lococcal septicemia. The other patient, a negi’o, had tuberculosis and died in labor. 
Autopsy showed Pott ’s disease and a psoas major abscess. 

If southern women have smaller pelves than northern women, the 
question of the relative size of the babies arises. Williams- gives 7^5 
pounds as the average weight of full-term babies. In our series we 
foimd the babies of Latin mothers to average 7.36 pounds, those of 
Anglo-Saxon 7.41 jjounds, and tlie negro babies weighed 7.61 pomids. 
j\Iost of tlie negro patients were multiparas ; this accounts for the larger 
size of the balties in this series. The average of the whole group was 
7.53 pounds whieli agrees with the figures given in most textbooks. 
Thus it appears that southern women deliver average-sized babies 
through jjelves the minimum diameters of which are somewhat smaller 
than the measurements given in the majority of American textbooks. 
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■ SUMMARY AND CONCLUSIONS 

1. We believe that the obstetrician should loiow what is the typical 
normal pelvis in his particular section of the country. 

2. The average measurements in 550 southern women were found to 
be interspinous 23 cm., intercrestal 26 cm., external conjugate 18.5 cm., 
biisehial 8 cm., and 44 per cent of diagonal conjugates could be reached. 

3. Only an average transverse of the outlet of 7 cm. or less should 
be considered as diagnostic of funnel pelvis. 

4. We are of the opinion that in the past many patients in this area 
have been subjected to cesarean section without a trial of labor because 
of a supposedly contracted pelvis when in reality the measurements 
were the average for women in this section. 

5. Since a larger group of southern women have small pelves, our 
operative incidence and incidence of section could properly be higher 
than in some other locations. The figure is 1.4 per cent, which is not 
high, and the authors feel that more mistakes have been made in deny- 
ing patients section than in being radical. 
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A CLINICAL STUDY OF THE INCREASED RESPONSE OF THE 
FULL-TERM GRAVID UTERUS TO PITUITRIN 
AFTER ALKALINIZATION 

R. V. Boedeker, A.B., M.D., St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, St. Louis University) 

S cientists have theorized and rationalized from the earliest times 
concerning the causes of labor. Chemical and endocrine studies 
have been undertaken, both in animals and in man, and many probable 
predisposing factors for the normal onset of labor have been promul- 
gated but nature still hides the secret of the exciting cause. 

It does seem, at present, that ,a certain something develops in the 
blood which either brings on labor itself or so sensitizes the uterus that 
a substance, normally present, has an oxytocic effect. For instance, 
Jeffcoate^ has shown that estrin is essential for all uterine contractions 
in vivo; and since, in its absence, coordinated contractions do not exist, 
it may be postulated that the presence of estrin is a necessary condition 
for labor. But this does not mean that estrin acts alone in the causation 
of labor. Its presence increases most remarkably about the fifth month 
of gestation and, although it rises gradually until term, there is no 
significant change at that time which would initiate the violent contrac- 
tions of labor. 
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Beginning with Hippocrates, many obstetricians and midwives have 
7iotieed that cei’taiii changes in the weatlier may precipitate labor in 
groups of patients. Women themselves believe in the tradition that a 
storm might bring on the pains. DeLee refers to it. We have observed 
that births seem to occur in groups, with interval lulls, and were, there- 
fore, led to a study of the influence of meteoi'ologic events on labor 
pains. This work, unpublished, analyzed the occurrence of over 16,000 
births in St. Louis in 1937 and showed that a i^reponderance were asso- 
ciated with the passage of cold air masses. 

If meterologie stimulation of the organism is a fact and the onset 
of labor can be traced to changes in the meteorologic environment, other 
changes should be measureable in rhythmic shifts which coincide to 
changes in the weather chart. 

Petersen,^ in an extensive study, observed, in detail, changes in the 
blood pressure, serum proteins, blood pH, carbon dioxide-combining 
power, blood electrolytes, and basal metabolic rate which occur as a 
result of certain weather mixtures. He has shomi that the passage of a 
cold air mass results in smooth muscle spasm and corresponds, in gen- 
eral, to sympathicotonia. His studies reveal an increased blood pH and 
carbon dioxide-combining power coinciding with these so-called cyclonic 
fronts of the weather. 

Reasoning from the results of our study which showed an increased 
number of births during this type of weather, we believe that the in- 
crease in the body’s alkalinity at this time could be considered as the 
necessary unknoAvn quantity that conditioned the individual for labor. 

In brief, it has been demonstrated, statistically, that the distinct 
periodicity in the precipitation of labor is to be related to the passage 
of a cold air mass and that this phase, besides manifesting itself in 
smooth muscle contractions, is a definitely alkaline phase. 

ACID BASE BALANCE OF THE BLOOD DURING PREGNANCY 

Examination of the literature on the subject of acid-base balance dur- 
ing pregnancy reveals a maze of confusing and contradictory observa- 
tions. 

Nice and others^ and Oard and Peters^ report a compensated alkali deficit wliile 
Meyers and Muntwylers and Dieckmann and Wegners show evidence which indicates 
that the change, if anj^, is toward the alkaline side. Unfortunately, we have no 
detenninations, as far as I can find in the literature, taken in series, during the 
period that immediately precedes the onset of labor. I believe we would find 
an alkaline preponderance at this time, since labor is most commonlj" precipitated 
on the barometric highs and on the cold fronts when there is a greater tendency 
to spasm and relative blood alkalosis. 

Apart from the factor of alkalosis, certain other pertinent references in the 
literature are worthj- of our consideration here. Kochman and Kruger," studj’ing 
puerperal human uteri, found a decided change in the potassium-calcium ratio of 
this tissue over the ratio in the normal uteri, there being an increase in the po- 
tassium and a decrease in the calcium. Heller and Holtz,® in experiments with 
isolated guinea pig uteri, found that this shift greatly augmented the sensitivity of 
the uterus to pituitrin. Knaus and Clark,9 likewise, have demonstrated that an 
increase in calcium caused a definite diminution in uterine tonus. 
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I mention the works of these investigators because of the importance 
they attach to the effects of these two elements on the sensitivity of the 
uterus and because there occurs a decidedly similar shift of these two 
elements during a period of maximum alkalosis. The decreased ioniza- 
tion of calcium in the swing to the alkaline side can be explained bj^ the 
fact that calcium is insoluble in alkali and soluble in acid, and that it is 
mobilized from the bones in acidosis and returned to the bones by 
alkali. 


A NEW METHOD FOR THE MEDICAL INDUCTION OF LABOR 

With the idea of testing the thesis that the human gravid uterus is 
relatively more sensitive to pituitrin after complete alkalinization of the 
patient, 94 medical inductions were attempted on the alkalinized patient 
and the results compared with 113 inductions carried out according to 
the usual Mathieu^® technique, and with 20 who were acidified, as con- 
trols. 

These patients were selected at random from the Obstetric Clinic at 
Firmin Desloge Hospital with only one criterion prerequisite, i.e., the 
patient be at term. 

All of these patients were either given 40 Gm. of sodium bicarbonate 
or 60 Gm. of Upjohn ’s “ citroearbonate, ” in divided doses, beginning 
the day before the attempted induction. 

A study of the alkaline reseiwe was made before and after the in- 
gestion of the bicarbonate by means of the carbon dioxide combining 
power determinations and ui’ine pH changes. Blood pressure changes 
and side effects of the medication wpre also recorded. The intensity and 
number of uterine contractions were not measured by any definite stand- 
ard, the only criterion for success or failure of the method being whether 
or not the patient went into labor after the injection of the pituitrin. 
After alkalinization, these patients Avere gwen a hot soap solution enema 
followed immediately by tAvo-minim doses of pituitrin at tAventy-minute 
intervals for a maximum of eight doses or until labor Avas established. 
Not infrequently only one or tA\^o doses of the pituitrin was necessary 
in order to initiate labor. 

Side effects of the medication AA'ere practically nil. Most of the pa- 
tients referred to a frequency of boAvel movements but only tAVO com- 
plained of Ammiting the bicarbonate. In these cases, the dose Avas re- 
peated at once. There AA^as no eAudenee of fetal apnea or delayed respira- 
tion. Changes in the blood pressure AA'ere remarkably absent. 

The cai’bon dioxide-combining poAA'er Avas raised an average of 14 
volumes per cent by the alkali, and ranged in individual cases from a 
6 to a 21 A'olumes per cent rise. 

The urine pH A'aried from 6.5 to 9.0 after the bicarbonate and, in the 
majority of eases, AA'as raised from 6.5 to 9.0. 

Of the 94 inductions attempted, 65 succeeded, gwing an efficiency of 
70 per cent to the method. 

In the control group, Avho AA'ere not alkalinized, there were 46 suc- 
cesses out of 113 attemnts, or an efficiency of 44.6 per cent. 
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SERIES OF 20 PATIEXTS MEDICAUUY INDUCED AFTER ACIDUaCATIOX 

Because of the establishment of the preceding facts, ■vve can anticipate 
as a necessary corollary, that the gi'avid Imman nterns, after acidifica- 
tion, shall he relatively less responsive to pitnitrin. Reasoning thus, we 
attempted twenty inductions after acidification with ammonium chloride. 

The first 12 of tliis series received 4 Gm. of ammonium chloiade daily 
for three days and were then subjected to an induction of labor identical 
to that in the alkaline series. Because we were unable to obtain a urine 
pH lower than 5.5 under this regime, the ammonium chloride dosage was 
increased to 6 Gm. daily on the remaining 8 patients. 

The patients suffered no subjective symptoms referable to the acidosis. 

The average figure for the alkaline reserve of these patients, after 
acidification, as studied by the carbon dioxide-combining power, was 46 
volumes per cent. Compared with the average of 66 volumes per cent 
for the patients who were alkalinized, this shows a difference of 20 
volumes per cent between the two series. 

The urine iiH averaged 5.5 for the 20 eases but ranged from 4.4 ob- 
tained in 5 cases to 7.2 obtained in 1 case. Of the 20 inductions only 3 
succeeded, giving an efficiency rate of just 15 per cent to the method. 

None of the attempted inductions was made before maturity. In fact, 
most of the cases were ideally suited for a successful induction, inasmuch 
as the fetal head was engaged in all eases and the average IMcDonald 
measurement was 36 cm. In no case was induction attempted with a 
McDonald below 34 cm. 


Table I. Showing Eesponse of Uterus to Pituitrin After Alkalinization, 
Acidification and Mathieu Technique of Induction 


inductions 

NO. ATTEMPTED 

NO. 

succeeding 

PER CENT 

SUCCEEDING 

After alkalinization 

94 

Co 


After acidification 

20 

o 

o 


According to Matliieuio teclinique 

113 

46 



According to our experience with the original Mathieu technique, we 
have been imable to produce the high percentage of successful results 
claimed for it and have, therefore, sought a safe and more efficient 
method for the medical induction of labor. We firmly believe that the 
method of alkalinizing the patient before attempting the induction has 
produced, by far, the most satisfactory response of any heretofore pub- 
lished technique, excluding, of course, the various mechanical means 
vdth their attendant disadvantageous dangers. 

It should be again emphasized that this series of inductions of labor, 
attempted after allcalinization, represents a group selected at random 
from the dispensary for the only reason that the patient had reached 
or passed her calculated term of gestation. The height of the uterus, 
engagement of the head, and thinning of the cervix were ignored. I feel 
that had we selected cases with deep engagement of the head and begin- 
ning effacement of the cervix our results would be even more impressive. 
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SUMMARY 

Believing that there is a definite need for a more dependable technique 
of the medical induction of labor, and failing to achieve this end by 
utilizing the heretofore accepted routines, we have rather deviously hit 
upon a method, indirectly reached as a result of a previous study cor- 
relating the incidence of births with weather changes. 

It is difficult to draw definite conclusions from a small series of 94 
cases, but I believe that there lies here, at least, the nucleus of a theory 
suggesting the following : 

1. The gravid human uterus, in vivo, responds more favorably to 
pituitrin after allialinization. 

2. Forty grams of sodium bicarbonate or 60 Gm. of ‘ ‘ eitroearhonate, ’ ’ 
by mouth, in doses divided over a period of twenty-four hours, is an 
efficient alkalinizing agent. 

3. Side effects of the medication are practically nil. 
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TREATMENT OF POSTERIOR FACE PRESENTATIONS 

John G. Mussio, M.D., Brookly^n, N. Y., and Howard L. Walker, M.D., 

Glen Cove, N. Y. 

A ll reported studies of posterior face presentations liave stressed 
the danger of this position to both mother and child. Reed^ re- 
ported a maternal mortality of 11.6 per cent and a fetal mortality of 
40.6 per cent. Recent statistics are lacking, but the predominant feeling 
is well summarized by De Lee" who concludes that “mentosacral posi- 
tions terminating happily for the mother and child are so exceedingly 
rare that for practical purposes it is best to consider them as absolutely 
impossible and as always requiring interference from art.” Taylor^ 
and Penrose^ as well as Reed long ago debated the absolute necessity 
for interference and quoted instances of spontaneous deliver}^ of living 
infants. But they agreed that failure to rotate or advance was a definite 
indication for assistance. 

Since Baudeloeque® advocated manipulation in the treatment of face 
positions there has been much discussion regarding the necessity for 
such interference. Unanimity is not yet absolute but leading authorities 
agree that many anterior face presentations can be left to nature, in- 
telligently supported. This policy has proved satisfactory on tlois serv- 
ice with the occasional assistance of low or midforceps. 
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The patients on whom this summary is based were treated on the 
maternity service of tlie I\retropolitan Hospital, New York City, under 
the direction of Dr. Id. E. Ayers. Treatment in each case followed in- 
dividual consideration. Internal manipulations were performed under 
'^eueral anesthesia. The procedure used was dependent on the stage 
nf labor at the time of discovery as follows: 

A. Before the onset of labor (this occurred only once) the position was corrected 
successfully by the abdominal maneuver described by Schatz^ in which the infant’s 
chest is pushed strongly towards the occiput and up, while the breech is pulled in 
the opposite direction, automatically elevating and flexing the head. The diagnosis 
was corroborated by x-ray before and after correction. Occiput-anterior delivery 
occurred spontaneously two weeks later. 

B. After the onset of labor: 1. With the cervix 2 Angers dilated, the combined 
internal and external maneuver described by Ziegenspcck" was used. Two fingers 
were inserted through the cervix disengaging the face and progressively flexing the 
head while an assistant used the “Schatz” maneuver to re-align the body. This 
was attempted once only in Case 6 and the posiiion corrected but not maintained. 
A brow presentation without descent later resulted. Because of a borderline con- 
tracted pelvis in addition to good condition of mother and child, a trachelolaparotomy 
was resorted to with satisfactoiy results to both. 

2. With the cervix tliree or more fingers dilated, the face was pushed up and 
the head flexed and guided into oecipito-anterior position by the internal hand, 
wliile the external liand fle.xccl tlie body and maintained fundal pressure as de- 
scribed by Thorn.s This was attempted in five cases and was successful in four. 
Spontaneous delivery followed in three, and the fourth was terminated by mid- 
forceps. All these infants survived and apparently were normal on discharge from 
the hospital. 

3. With full dilatation of the cervix and a contracted uterus: The Thorn maneu- 
ver was attempted unsuccessfully in one such case (Case 3). This patient was 
then treated by manual rotation of the chin anteriorly and forceps deliverj- as a 
nientum anterior. Another patient (Case 2) was similarly treated bj’ rotation an- 
teriorly and forceps delivery, but without attempted conversion to occiput presenta- 
tion. These were tlie two babies that did not survive the neonatal period, suc- 
cumbing on the fifteenth day and after the sixth hour, respectively. Autopsies were 
obtained on both. Tlie first confirmed the clinical impression of cerebral hemor- 
rhage. The second occurred unexpectedly, and there were no definite internal ab- 
normalities except cerebral edema. 

•1. The long neglected case in which the chin becomes impacted in the hollow 
of the sacrum, with the forehead still above the symphysis pubis is becoming less 
frequent. However, when it does occur the outlook is still verj- bad. Hebosteotoniy,9 
craniotomj', and version are variously recommended, but all have serious objections 
and are certainly not ideal for all .such cases. With this in mind, we believe the 
following case (Case 7) to be of unusual interest as it is to our knowledge the 
only report of a successful delivery from an impacted posterior face position by an 
extraperitoncal cesarean section. This choice of operation was guided by: (1) 
the long labor with ruptured membranes, (2) the tight uterus with a definite con- 
traction ring, (3) small pelvis, and (4) the good condition of mother and cliild. 

The operative technique followed was that recently developed and admirably 
described by Waters.io In addition to the logical simplicity of tliis extraperitoncal 
approach, the site of the low transverse uterine incision is ideal for the delivery of 
the hyperextended occiput, albeit some difficulty may be expected from the tightly 
contracted uterus. 

Case nisfory (Ao 107 97 ).— {Case 7.) The patient was a young single primi- 
gravida of eighteen years admitted on March 17, 1940, three weeks before her 
estimated date of confinement. Pains had begun, however, three days before ad- 
mission. Rupture of the membranes had occurred the day previously and for twelve 
hours there had been bearing down pains. The previous history was irrelevant and 
the ante-partum course had been normal. She had attended the antenatal clinic 
and no abnormalities had been noted on her last visit two weeks before admission. 
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The patient’s general condition appeared good except for coryza and congested 
nares. Heart and lungs were normal. Pulse was 90 and blood pressure 122/90. 
The temperature was 99.4° F. The uterus seemed full term with the fundus 2 fingers 
below the xiphoid. Contractions were strong every three minutes. On the left 
suprapubically was a large cephalic prominence and just above was a persistent 
contraction ring. The fetal heart was regular, in the E.L.Q., with rate of 150. The 
uterus was tetanic. Over the vulva a bloody mucoid discharge was present. On 
rectal examination several ii regular bony protuberances were felt with the mouth 
apparent!}’ posterior. 

On vaginal examination the cervix was found fully dilated and retracted. The 
presenting part was the full face, edematous and bulging just below the spines. 
The chin was posterior and slightly to the right. No membranes could be felt. 
The chin was fixed and could not be dislodged upward or rotated anteriorly by 
firm pressure. The pelvic concavity was small with a deep sacral hollow. The 
promontory was hidden by the chin. The diagnosis was an impacted face presenta- 
tion in the right mentum posterior position in second stage labor. X-rays confirmed 
the diagnosis and revealed a small inlet with an android posterior segment. External 
measurements were: interspinous, 20.0 cm.; intercristal, 23.5 cm.; external con- 
jugate, 19.0 cm. ; biischial, S.O cm. 

Because of the long labor with ruptured membranes (more than sixty hours), 
lack of descent on bearing down, Bandl’s contraction ring, small pelvis, fixation 
of face and good condition of mother and child, a supravesical extraperitoneal 
cesarean section was decided upon. The operation started at 2 P.M., March 17, 
1940, and was conducted under spinal anesthesia, 120 mg. procaine and % c.c. of 
1 per cent pantocaine. The operating time was sixty-five minutes. 

Procedure . — A low left paramedian incision was made over a filled bladder and 
carried through skin, subcutaneous tissue, superficial and deep fascia, muscle sep- 
arated easily, bleeding controlled with ligation. Transversalis and perivesical fascia 
were incised in midline down to bladder wall. Upper angle of this incision extended 
transversely across bladder below peritoneal reflexion. Perivesical fascia was ele- 
vated off bladder and pushed laterally by blunt dissection. Vesicouterine fold of 
fascia was identified in left upper angle and cut. Bladder was emptied, and this 
incision extended across fundus of bladder, thus cutting off vesicouterine fascial 
attachment to bladder and allowing latter to drop well down. Bleeding was con- 
trolled with ligation. Peritoneal fold retracted upwards. Uterine fascia incised 
transversely, and pushed up and down, thus exposing all of lower uterine segment 
Contraction ring was identified. Upward curved transverse incision was made 
through uterine wall just below this contraction ring, vertex presenting in opening. 
Child delivered with vectis and fundal pressure. Ergotrate 1 c.c. given intravenously. 
Uterine wall was closed with two layers of continuous chromic gut No. 2. Peritoneal 
flap was pulled dou-n intact over bladder. Penrose drain was inserted behind bladder 
in uterovesical space. Three heavy dermal tension sutures were placed. Fascia was 
closed with continuous chromic No. 2 catgut, interrupted around drain. Skin was 
closed with black silk interrupted vertical mattress sutures. 

A normal male child, weighing 7 pounds, 5 ounces, was delivered and a normal 
respiratory rhythm was established after some diflSculty. The hyperextension 
of the head gradually diminished during the first two weeks. 

The blood pressure and pulse remained good throughout the operation, and there 
was very little postoperative reaction. The abdomen was always soft. Fluids were 
well taken and there was voiding spontaneously on the first postoperative day. Skin 
sutures were removed on the sixth day and tensions on the eleventh postoperative 
day. The patient was out of bed on the fourteenth and home on the seventeenth 
postoperative day. X-ray of pelvis post partum revealed an android type posterior 
pelvis with a converging fore pelvis. True conjugate diameter was 10.75 cm. 
(Thoms). Diameters of the fetal head at birth were: occipitofrontal 12.75 cm., 
and biparietal 10.0 cm. The patient was seen and examined the first and second 
months after discharge. Her general condition was good. The incision was well 
healed. The uterus was well involuted and in good position. There were no adnexal 
masses or bladder disturbances. The baby was healthy. 



MUSSIO AND WALKEE; POSTEEIOR PACE PRESENTATIONS 


91 


SUMMARY 

The treatment of 8 cases of posterior face position in labor and of one 
before the onset of labor is described. The latter was converted to an 
occiput presentation by the abdominal manenver of Schatz. 

During labor four of these positions were converted by the Thorn 
maneuver to the occiput anterior and safely delivered. Two others were 
rotated to a mentum anterior and delivered as such with forceps. One 
patient was delivered by a low flap cesarean section, and one by a supra- 
vesical extraperitoneal cesarean section. There were no maternal deaths 
or stillbirths. The two infants delivered by forceps in the mentum an- 
terior position died during the neonatal period apparently to the effects 
of birth trauma. 

Vei’sion was not attempted in this series primarilj^ because of (1) a 
contracted or borderline pelvis; (2) a tight, thin uterus with membranes 
long ruptured; and (3) an incompletely dilated cervix. 

The etiology of this abnormal position was not always clear but one 
constant finding seemed to be relative disproportion between the size of 
the infant and pelvis. The pelvic asymmetry was demonstrated by the 
three small android pelves which we were able to check by x-ray, and 
the fetal factor by one large eleven-pound child and by one small five- 
pound, twelve-ounce child in a large multiparous woman. IMultiparity 
and relaxed abdominal walls did not seem to be important, as there were 
four yoiuig primiparas with firm musculature and only two had had 
more than two children. A differential between primarj^ and secondary 
dolichoeephaly could not be established, but it is interesting to note that 
of the 6 babies whose head measurements were recorded, 5 had an occip- 
itofrontal diameter of 12.5 cm. or greater. The exception was the small 
child mentioned above Avhose occipitofrontal measurement was 9.5 cm. 

Early diagnosis and accurate determination of size and shape of pelvis 
are essential to the proper conduct of this type of dystocia. X-ray 
pelvimetry is of assistance but not always conclusive. Where definite 
cephalopelvic disproportion exists, cesarean section is the method of 
choice, except that in the cases where labor is far advanced the choice 
lies between extraperitoneal section, hebosteotomy, and craniotomy. 

In the borderline case, conversion to the occiput anterior is the safest 
course. If descent does not then folloAv, forceps delwery must be added 
to the three procedures mentioned in advanced eases. In patients Avith 
ample pehms, spontaneous rotation to the mentum anterior is the rule. 
We belieAm that this explains the constant finding of small pehms in this 
group of persistent posterior face presentations. This also raises the 
question of the advisability of rotation to the mentum anterior and 
forceps delivery in cases Avith relatively contracted pelves. Extraperi- 
toneal cesarean section and hebosteotomy are definitely less liarmful to 
the infant. 

CONCLUSIONS 

1. Eelative cephalopelvic disproportion is frequently found in pos- 
terior face presentations. 

2. Manual couAmrsion to the occipitoanterior position is feasible and 
is the safest form of delivery for both mother and child. 
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3. Version and extraction are contraindicated in many of these cases. 

4. Forceps rotation to mentnm anterior and delivery in this position 
resulted in high neonatal mortality. 

5. Supravesical extraperitoneal cesarean section is a logical and prac- 
ticable addition to the treatment of impacted posterior face presenta- 
tions. 
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THE TEEATMENT OF GONOERHEAL SALPINGITIS WITH 
ESTROGENIC HORMONES 

Geza Weitzner, M.D., New York, N. Y. 

(From the Bepartment of Gynecology, Harlem Hospital) 

G onorrheal infection of the adnlt female genital organs origi- 
nates in the external genitalia. Skene ducts, Bartholin’s glands, 
and the cervical glands are the sites of predilection of the infection. 
These depots of gonococci, especialty in the cervical glands, constitute 
a steady menace to the Fallopian tubes. Invasion of the tubes takes 
place through a grass-like growth along the genital mucosa. An anatomic 
continuity of the mucosa for this purpose is indispensable.^ 

Observation on a large number of patients showed that the primary 
attack of gonorrheal salpingitis occurred at the time of menstruation, 
while only few and comparative!)^ mild cases were observed in the post- 
partum and postabortal periods. 

The biologic and physiologic functions of the Fallopian tubes are 
governed to a great extent by the follicular hormones. The follicular 
hormones increase the peristalsis and other movements of the tubes 
(Reynolds, S. R. M.,“ Geist, S. M., Salmon, U. J., Mintz, M.®), animate 
the ciliary motion of the columnar cells, stimulate the proliferation of 
the tubal mucosa (Novak, E., Everett, H. H.,* Caffier, P.®), and promote 
the gi’owth of the entire organ in case of infantilism (Clauberg, C.®). 
These effects in combination with others yet to be detected, add to the 
protective resistance of the tubes. 

While one may attribute the relative scarcity of the gonorrheal- 
salpingitis attacks in the postgravid periods to the copious drainage and 
to the invasion of the uterine cavity by more potent germs; however, 
their mild character suggests an increased resistance of the Fallopian 
tubes to the gonorrheal infection at these times, 
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At the time of menstruation, the estrogenic hormone level drops and 
so the tubes are deprived of the beneficial action of the hormones, thus 
creating at menstruation a point of lowered resistance. Post-partum 
and postabortal, the drop in the estrogenic hormone level is not as drastic 
as at the time of the menstruation, and possibly the hormones of the in- 
volution substitute to some degree for the estrogenic hormones in the 
protection of the tubes against the gonococcic invasion. Therefore, it 
was believed that a maintenance of the follicular hormone level at the 
time of the menstruation might constitute a reasonable therapy in 
bridging over the “danger period.” Furthermore, since proliferation 
and ensuing desquamation of the genital mucosa is the main weapon in 
the fight against a gonorrheal infection and since the estrogenic hor- 
mones stimulate this proliferation, an increase in the estrogenic hor- 
mone level in any phase of a gonorrheal salpingitis attack will be bene- 
ficial. 

It was empirically estimated that 30,000 international units of follicu- 
lar hormones, divided into three doses and given intramuscularly at the 
onset of menstruation would be sufficient for the bridging of the ‘ ' danger 
period,” while in the treatment of acute gonorrheal salpingitis, a daily 
injection of 10,000 international units was decided upon. 

MATERIAL AND RESULTS 

The above described treatment was instituted on Aug. 1, 1937, The patients 
were divided into two groups: Group I, patients with chronic salpingitis treated 
in the Out-patient Department of the Harlem Hospital; Group II, patients with 
acute salpingitis hospitalized on the wards. 

Group I. Coses With Chronic Salpinffitis. — To this group were admitted patients 
with one or more attacks of salpingitis, palpable adnexa or adnexal tumors, and 
abdominal discomfort. The conditions for admission were: normal temperature, 
sedimentation rate, and white cell count. These patients were treated with estrogenic 
hormones at the time of menstruation, and except for sedatives and vinegar douches, 
did not receive any other form of treatment. 

Seventy-four patients were treated through C to 10 periods. Fourteen of these 
patients had been previously hospitalized for acute salpingitis. During the time of 
their treatment, there was no recurrence of salpingitis. Except for sporadic minor 
complaints, the patients steadily improved. Frequent gj-necologic examinations dis- 
closed a gi'adual decrease in the size of the adnexal tumors and in a large number 
of cases, complete disappearance. Two patients became pregnant. 

A control group of 20 patients was treated for six months with distilled water 
injections instead of estrogenic hormones at the time of menstruation. Twelve 
patients showed a gradual improvement, 2 patients suffered an acute attack of 
salpingitis and 6 patients complained of stationary or increased discomfort and 
demanded a change in treatment. 

Group II. Cases With Acute Salpingitis. — All these patients were hospitalized 
cases. They were divided into two groups: 

Group A. Menstruating Group: To this group belonged patients who had their 
periods while hospitalized and were treated at this time with three injections of 
10,000 international units of follicular hormones at three-day intervals. Fifty-four 
patients received such treatment. Seventy per cent of these cases had normal 
temperature during and after their periods, while 30 per cent continued to be 
febrile. In several instances, instead of the 10,000 international units, 3 times a 
week procedure, a daily injection of 4,000 international units was used and the 
results in these cases were slightly better than in the rest of the patients in the 
group. In a control group of 4S patients, who did not receive any treatment whn+- 
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soever, just the opposite results were obtained, i.e., 70 per cent of these patients 
continued to he febrile, and only 30 per cent had normal temperatures. 

Ch’mip B: This group consisted of 37 patients whose attack of salpingitis did 
not follow a short term course and whose temperature remained constantly high 
despite the routine treatment. These patients were given injections of 10,000 inter- 
national units of estrogenic hormones at daily intervals, iniile no percentual 
figures are claimed in these cases, the beneficial action of the injections was mani- 
fested bj^ marked and oecasionall 3 ' dramatic improvement. 

DISCUSSION 

The only paper dealing ivitli the treatment of gonorrheal salpingitis 
with follicular hormones was pnhlished in 1939 by Clanberg,® who ob- 
tained beneficial action from the use of the follicular hormones in eases 
of chronic gonorrheal salpingitis. He ascribes this effect to hyperemia, 
proliferation of the mucosa, and especially to growth of the entire tnhe. 
Several reproductions of salpingograms witli re-established patency of 
the tubes were shown. 50,000 international units at five-day intervals 
between periods in conjunetion with other types of treatment such as 
baths, diathermy, and short ivave were employed. In his opinion, the 
growth of the whole organ, with a simultaneous enlargement of the tubal 
lumen ivas regarded as tlie most important factor in the re-establishment 
of the patenejL 

The treatment descrilied in this paper was instituted two years 
previous to the publication by Clauberg and is based upon a somewhat 
different point of view. The dosages are much smaller. 

Synthetic and biologic hormones of different types were used with 
equally good results. No discomfort or notewortliy disturbances in the 
menstrual cycle were observed. 

The depots of gonococci in the external genitalia were not treated on 
account of the experimental status of these cases. It was regarded as 
essential to maintain the threatening foci intact to prove the value of 
the follicular hormone therapj’- in the prevention of re-infection of the 
tubes. 

Naturally, in properly treated cases, the “bridged over periods” 
should be utilized for the cleaning up of these depots, to bring about 
a complete cure. A fairly large number of private patients treated in 
this manner with equally satisfactory results are not included in this 
paper. 

CONCLUSION 

A “danger period” exists at the time of menstruation when gonor- 
rheal salpingitis attacks are likely to occur or re-occur. Thirty thousand 
international units of follicular hormones, divided into 3 doses and given 
intramuscularly at three-daj^ intervals vdth the onset of menstruation 
are recommended for bridging over this “danger period.” Injection of 
10,000 international units of follicular hormones at frequent or daily 
intervals is suggested in the treatment of acute gonorrheal salpingitis. 

Very satisfactory results ivere obtained with this treatment, in 74 
cases of chronic salpingitis and 91 cases of acute salpingitis over a 
peidod of thirty months. 
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ORAL PREGNENINOLONE IN THE TREATMENT OP 
SPONTANEOUS ABORTION 

Leon Kjrohn, M.D., and Joseph M. Harris, M.D., Los Angeles, Calif. 

(From the Depao-tments of Obstetrics and Gynecology of the University of Southern 
California Medical School and the Cedars of Lebanon Eospital) 

T he purpose of this communication is to present the results of the 
treatment of a series of 50 consecutive cases of threatened and 
habitual abortion treated with oral pregneninolone. 

All patients enrolled for obstetric care were given a supply of 5 mg. 
tablets of pranone" to have on hand. Those patients presenting a his- 
toiy of habitual abortion were instructed to take 10 mg. twice weekly 
until quickening occurred. In special cases, where a history of mis- 
carriage in the later months of pregnancy was obtained, therapy was 
continued for a longer period. These patients were advised to record 
on a calendar the days tliat menstruation would occur if they were not 
pregnant. At this time their activity was restricted, and 10 mg. were 
given daily. 

Patients with threatened abortion received a minimum of 10 mg. 
twice daily until all symptoms subsided, and tlien continued to take 
10 mg. twice weekly for several months. Bed rest and occasionally 
barbiturates Avere the onlj'- other therapeutic measures. Morphine and 
its derivatives Avere not used because of the danger of stimulating 
uterine contractions.^ 


results (tables I and n) 

A total number of 50 patients were treated with oral pregneninolone. Of these, 
39 were patients who threatened to abort during the present pregnancy and gave 
no history of previous spontaneous abortion. The remaining 11 patients gave a 
history of previous spontaneous abortion. Tliere were a total of 8 failures. Seven 
of these failures occurred in the group of threatened abortions. Although 6 of the 
11 habitual abortion patients threatened to lose the existing pregnancy, there was 
only one failure in this group. These results compare favorably with, and closely 
approximate, those obtained in similar groups of patients treated with proges- 
terone.i-3 


DISCUSSION 

The value of the corpus luteum hormone, progesterone, in the treat- 
ment of spontaneous abortion has been demonstrated by numerous in- 
A’^estiga tors. The experience of no less an authority on abortion than 

"Pranone (anhydro-hydroxy-progesterone) supplied by the Schering Corporation. 
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Taussig* has been, as he describes, “most satisfactory.” He further 
states that, “in view of the small number of therapeutic measures avail- 
able, this one should be employed in every case of habitual abortion.” 

Table I 


CASE 

NAME 

AGE 

GEAV. 

PAEA 

THREAT- 

ENED 

HABIT- 

UAL 

DURA- 
TION OF 

GESTA- 

TION 

RESULT 

1 

F. B. 

28 

mm 


X 

0 

3 mo. 

Normal baby at term 

2 

I. B. 

27 

iii 

^1 

X 

0 

3 mo. 

Normal baby at term 

3 

G.B. 

30 

i 

0 

X 

0 

4 mo. 

Normal baby at term 

4 

H. C. 

25 

i 

0 

X 

o 

3 mo. 

Failure 

5 

LD. 

20 

iii 

ii 

X 

0 

6% mo. 

Normal baby at term 

6 

M.D. 

32 

ii 

i 

X 

0 

61^ mo. 

Normal baby at term 

7 

K. D. 

25 

i 

0 

X 

o 

3 mo. 

Normal baby at term 

8 

A. D. 

22 

iv 

i 

0 

X 

— 

Normal baby at term 

9 

H. E. 

26 

i 

0 

X 

0 

5 ^^ mo. 

Normal baby at term 

10 

S. E. 

22 

i 

0 

X 

0 

2 mo. 

Failure 

11 

J. F. 

? 

i 

0 

X 

o 

4 vk. 

Failure 

12 

P. F. 

26 

i 

0 

X 

0 

2 mo. 

Normal baby at term 

13 

H. P. 

26 

iii 

0 

0 

X 

— 

Normal baby at term 

14 

M. F. 

28 

i 

0 

X 

0 

2 mo. 

Normal' baby at term 

15 

R. G. 

24 

i 

0 

X 

0 

4wk. 

Normal baby at term 

16 

S. G. 

26 

ii 

0 

0 

X 

— 

Normal baby at term 

17 

S. G. 

35 

iii 

0 

0 

X 

■ 

Normal baby at term 

18 

B. H. 

34 

i 

0 

X 

0 

6 wk. 

Normal baby at term 

19 

E.H. 

20 

i 

0 

X 

0 

2 mo. 

Normal baby at term 

20 

H. H. 

30 

ii 

mm 

X 

0 

2V> mo. 

Failure 

21 

L. H. 

29 

iii 

^1 

X 

0 

6 wk. 

Normal baby at term 

22 

B. H. 

24 

iv 

^1 

X 


4 wk. 

Normal baby at term 

23 

H. H. 

35 

MM 

0 

X 


3 mo. 

Failure 

24 

S. I. 

34 

IB 

i 

X 

0 

6i/> mo. 

Normal baby at term 

25 

J. K. 

30 

IB 

0 

X 

0 

6 wk. 

Normal baby at term 

26 

H. K. 

24 


0 

X 

0 

3 mo. 

Normal baby at term 

27 

S. M. 

26 

^B 

0 

0 




Normal baby at term 

28 

A.E. 

27 

ii 

0 

X 


3 mo. 

Normal baby at term 

29 

H.E. 

28 

mm 

i 

X 

0 

3V> mo. 

Normal baby at term 

30 

S. E. 

32 

IB 

0 

X 

0 

2t^ mo. 

Normal baby at term 

31 

J. T. 

32 


0 

X 

X 

3 mo. 

Normal baby at term 

32 

M. S. 

25 

iTi 

i 

X 

0 

5 mo. 

Normal baby at term 

33 

R. S. 

25 

i 

0 

X 

0 

3 mo. 

Normal baby at term 

34 

B. S. 

37 

ii 

i 

X 

0 

3% mo. 

Normal baby at term 

35 

L. S. 

25 

ii 

0 

X 

0 

3% mo. 

Normal baby at term 

36 

W. W. 

24 

i 

0 

X 

0 

6 wk. 

Normal baby at term 

37 

S. Z. 

27 

ii 

i 

X 

0 

6 wk. 

Normal baby at term 

38 

T.F. 

30 

ii 

0 

X 

X 

6 wk. & 

Normal baby at term 








3 mo. 


39 

P.W. 

32 

11 

0 

X 

0 

2^2 mo. 

Normal baby at term 

40 

H. S. 

31 

MM 

0 

X 

0 

6 wk. 

Failure 

41 

E. F. 

30 

IB 

0 

X 

0 

7 mo. 

Normal baby at term 

42 

A. H. 

33 


0 

X 

0 

2 ^^ mo. 

Normal baby at term 

43 

C. S. 

20 

IB 

0 

X 

0 

6 wk. 

Failure 

44 

E. L. 

27 


0 

X 

0 

6 wk. 

Normal baby at term 

45 

R. E. 

23 

i 

0 

X 

0 

3 mo. 

Failure 

46 

B. P. 

31 

i 

0 

X 

0 

6 wk. 

Had myomectomy done 









at 4% mo. Normal 









twins at term 

47 

J.W. 

20 

i 

0 

X 

0 

3 mo. 

Normal baby at term 

48 

S.E. 

21 

i 

0 

X 

0 

3 mo. 

Success. Undelivered as 

49 

G.P. 

21 

i 

0 

X 

0 

6 wk. 

yot 

Success. Undelivered as 

50 

H. S. 

28 

iv 

B 

X 


4 wk. 

yEt 

Success. Undelivered as 





n 




yet 
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Tabij: II 



NO. CASES 

SUCCESS 

FAILURE 

PER CENT 
SUCCESS 

Threatened abortion 

39 1 

32 

7 

82 

Habitual abortion 

6 of these patients threatened 
to abort during present preg- 
nancy 

11 1 

1 

! 

1 

10 

1 

91 

Total 

50 ! 

42 

8 

84 


The most recent and conclusive evidence in support of the logic of this 
form of therapy has been supplied by Browne, Henry, and Venning.® 
They demonstrated that patients with threatening and habitual abortion 
show low urinary pregnanediol excretions. 

The numerous advantages of oral therapj’- are easily recognized. It is 
a fact that there is a greater tendency for spontaneous abortion to occur 
at the expected menstrual time during the first few months of pregnancy. 
Physiologic investigations reveal that although, as a rule, ovulation 
ceases during pregnancy, the menstrual wave, as manifested bj’- slightly 
increased body metabolism and increased nervous irritability, may per- 
sist for several months after conception in certain individuals.^ It is 
at this time that corpus luteum hormone therapy should be emphasized 
because of its inhibitory action on uterine motility. It is important for 
those patients, giving a history of habitual abortion, to remain inactive 
and avoid traveling to the doctor’s office for injection at this time. The 
convenience to the patient and doctor of having tablets available at 
home is noteworthy. All patients under the care of an obstetrician could 
be supplied with tablets of pregneninolone, so that in ease any signs of 
threatened abortion appeared therapy could be started without delay. 
Patients who insist on taking long automobile, train, plane, or boat trips 
against the advice of their obstetrician can prophjdactically take tliis 
material. The cost involved is considerably less than progesterone in 
oil and within the means of the average patient. In considering the 
dosage of oral pregneninolone to be used, the fact that it is approxi- 
mately one-sixth as potent as progesterone must be taken into considera- 
tion. Furthermore, it is probable that progesterone in oil has a more 
immediate effect than orally administered pregneninolone. At the pres- 
ent time we are investigating the effect of oral pregneninolone on human 
uterine motility and urinary pregnanediol excretions. Hamblen® ob- 
tained no significant alterations in the urinary titers of sodium preg- 
nanediol glucuronide and of androgens using this form of therapy. 
Cohen and Stein^ believe that caution should be exercised when adminis- 
tering pregneninolone therapy in the human being. This attitude is 
based upon their animal toxicity experiments in which they demon- 
strated tubular necrosis in the kidneys and cloudy swelling and hy- 
peremia in the livers of rats. They also report mild undesirable effects, 
such as nausea, vomiting, abdominal pain, weakness and dizziness, and 
headaches in 31 per cent of their clinically treated patients, although 
no serious reactions or evidence of liver or kidney injury was observed. 
This evidence of toxicity has not been confirmed by other investigators. 
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of the gonadotropic activity of the hypophysis which results in suppres- 
sion of ovulation and estrogen formation; (b) inactivation of the estro- 
gens (or nullification of their biologic effects) ; and (c) inhibition of the 
proliferative capacity of the endometrium. Keeping these facts in mind, 
it is not difficult to explain the control of menorrhagia by massive doses 
of testosterone. The hypophysis is inhibited so that no gonadotropic 
hormone is secreted, estrogen production by the ovary is suppressed 
and, as a result of the rapidly developing deficiency in estrogens, and 
possiblj^' also because of a direct inhibitoiy action of testosterone on the 
uterus, the normal proliferative changes are halted and involutional 
changes set in. Amenorrhea of variable duration ensues. When the 
testosterone propionate is stopped, its effects wear off gi’adualljL The 
pituitary then resumes the secretion of gonadotropic hormones. The 
ovary responds with ovulation and estrogen and progesterone formation. 
The endometrium reacts to stimulation by estrogens and progesterone, 
creating a normal proliferative and secretory pattern which is ultimately 
shed, resulting in a normal amount of menstrual bleeding. 

But how is one to account for the good tlierapeutic results obtained 
with small doses which do not suppress menstruation and do not pro- 
duce the regressive changes in the endometrium? We must assume that, 
when administered in small doses, testosterone propionate produces a 
qualitatively similar, though less profound, effect. It is not difficult to 
conceive that testosterone may only partially inhibit, modify, or “mute” 
the factors which are involved in the causation of bleeding, and thus 
establish a normal bleeding cycle udthout completely suppressing estro- 
gen formation or producing the mai’ked involutional changes in the 
endometrium. It is true that in a number of our successfully treated 
patients a period of amenorrhea was first induced, and we cannot deny 
the possibility that the profound inhibitory effect of testosterone upon 
the pituitary, ovary, and endometrium may have been the cause for the 
subsequent establishment of the normal cycle. On the other hand, it 
should be pointed out that, in a number of cases, the same therapeutic 
effect was achieved Avith small doses, Avithout inducing any of the 
demonstrable inhibitory effects. In any CAmiit, the conclusion seems 
warranted, in the light of our studies, that folloAving the administration 
of testosterone, a readjustment occurs in the steroid sex hormone organi- 
zation, Avhich results in the establishment of a normal pituitary-ovarian- 
uterine relationship. And, as a result of this ncAV order, normal cyclic 
uterine bleeding occurs. Recently, it has been suggested that testoster- 
one propionate exerts its therapeutic effect through a tAvo-fold action 
on the uterine musculature, causing “inhibition of the intermittent 
uterine contractions and a direct stimulatiAm action upon the myometrial 
elements. The basis for the “stimulatWe action” on the myome- 
trium is the uterine hypertrophy induced in rats with testosterone pro- 
pionate by Korenchevskj’’®'’ and his co-AVorkers. Unfortunately, andro- 
gens do not induce the same effects in Avomen as they do in rats. "WBiere- 
as, in rats, testosterone propionate has a stimulating (gjmeeomimetic) 
effect on the genital tract, it has an antigynecogenie action in cyclical 
AAmmen. 
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In order to understand the modus operandi of testosterone propionate, 
it is essential that ive define, as clearly as possible, the factors that are 
involved in uterine bleeding, whether normal or abnormal. "We can 
refer but briefly here to the established facts and generally accepted 
views. For comprehensive accounts of the experimental studies and 
theories relating to menstruation, the reader is referred to the reviews 
of Allen,® Corner, Bartelmez,^ Markee,*’^ Engle,^® and Ehrenfest.^® It 
is the consensus among workers in the field that uterine bleeding occurs 
whenever there is a withdrawal of estrogens or progesterone. The 
studies of Bartelmez,^’ ® Markee,*’^"*'* Daron^^ and others have shown 
that the blood vessels of the endometrium are under control of the 
ovarian hormones. During the latter half of the C 3 mle, the “spiral 
artei'ies” undergo rapid growth and become more strikingly coiled.’^^ 
After withdrawal of the groivtli stimulus a series of vascular changes 
occur which culminate in endometrial desquamation and menstrual 
bleeding. In spite of these ingenious and elaborate studies, we have 
very little information about the aspect of menstruation ivhich is of 
paramount importance to the clinician, viz., the factors that control 
the amoimt and duration of the Heeding. 

Our studies, as well as those of others, have shown that excessive bleed- 
ing may occur from an endometrium showing normal proliferation, a 
tj^pical secretory pattern or h.yperplasia. The abnormal bleeding, there- 
fore, cannot be attributed to, or correlated ivith, anj’^ specific deviation 
from the normal endometrial pattern. Evidence is accumulating which 
seems to indicate that the importance of the endometrium, per se, has 
been overstressed in regard to abnormal bleeding and that the role of 
the endometrium may be purely a passive one. However, it is worthy'- 
of note that in all of the cases of abnormal bleeding, regardless of the 
type of endometrial pattern found, the endometria all indicate the pres- 
ence of one factor common to all,'®* a factor which is apparently indis- 
pensable for uterine bleeding, whether normal or abnormal, viz., estrogen 
stimulation. And although the experimental studies in monkej^s and 
human beings indicate that withdrawal of gjmecogens initiates bleeding, 
it has also been our experience that, in women, bleeding maj’’ begin dur- 
ing the course of estrogen ad-ministration, providing the estrogen stimula- 
tion is sufficient^ intense and maintained for an adequate length of time. 
Furthermore, we have reason to believe that bleeding maj’’ be prolonged 
hj continued estrogen stimulation. Thus in patients implanted with 
estradiol crystals (in whom estrogen stimulation was maintained for 
manj’- months), we have found evidence of active endometrial prolifera- 
tion or hyperplasia even after a fourteen-daj’’ period of profuse bleeding. 

It has been shown that if testosterone propionate is given in sufficient 
doses to women it can completely nullifj’’ the action of the estrogens and 
the other hormonal factors that are responsible for the initiation and con- 
tinuation of bleeding, leading to suppression of menstruation and hypo- 
plasia or atrophy of the endometrium. There is reason to believe that this 
effect is achieved through a combination of 3 actions, viz., (a) inhibition 


an to. this are tlie comparatively uncommon instances of Weeding from 

an atrophic endometrium ( senile endometritis ). 
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7. The use of testosterone propionate is recommended in the treat- 
ment of menorrhagia or menometrorrhagia of “functional” origin, or 
if associated with small intramural myomas. ’ The results from testos- 
terone propionate are likely to be unsatisfactory if the abnormal bleed- 
ing is associated with submucous myomas. 

8. The one case of menorrhagia associated with adenomyosis of the 
uterus was controlled while under treatment, but experienced a com- 
plete recurrence of the excessive bleeding after the testosterone propio- 
nate was discontinued. 

9. The signs and symptoms of testosterone propionate overdosage are 
described in detail. • 

10. The importance of studying the cytologic changes in the vaginal 
smears as a method of regulating the dosage is stressed. 

11. A preliminaiy report on tlie use of metliyl testosterone, ethinjd 
testosterone, and androgen implantation is presented. 

12. A theory is formulated regarding (a) Ihe modus operandi of 
testosterone propionate in controlling abnormal uterine bleeding and 
(b) the physiologic role of androgens in the normal steroid sex hormone 
balance of the human female. 
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Physiologic Implications of Androgen Therapy . — The question nat- 
urally arises as to whether we are to consider the action of testosterone 
in the control of abnormal bleeding as a curious therapeutic phenomenon 
or as a form of physiologic substitution therapy, correcting a qualitative 
or quantitative androgen inadequacy. If we assume the latter, then, by 
implication, we automatically assign an essential role to androgens in 
the hormonal regulation of normal menstruation. Thus Koch and his 
CO- workers®^’ have shoini that normal adult women excrete significant 
amounts of androgens (an average of 26 international units of androgens 
per day, as compared with an average of 40 units per day by males'), 
whereas, before puberty the androgen excretion by girls is extremely 
small (from 1.8 to 2 international units per liter). It has also been 
shown that androgens excreted bj”^ women are chemically identical with 
those excreted by males.®’ 

As to the function androgens may perform in the complex steroid 
sex hormone system of women, one must look to the biologic properties 
displayed by testosterone when it is administered to the cyclical human 
female. Our studies appear to indicate that, depending upon the dose 
administered, testosterone propionate tends either to modify or nullify 
the action of the gyneeogenic hormones. And, on the basis of these 
observations, it is concluded that the endogenous androgens of the hu- 
man female perform a function which is analogous to the action of ex- 
ogenous androgens (testosterone propionate). The androgens and gyne- 
cogens are thus pictured as being normally in a state of dynamic bal- 
ance. If the equilibrium is upset in favor of the gynecogens, the result- 
ing imbalance would give rise to dysmenorrhea, menorrhagia, or pre- 
menstrual tension; if in favor of the androgens, to oligomenorrhea, 
amenorrhea, and hirsuties. 

SUMMARY AND CONCLUSIONS 

1. The results of the treatment of a group of 61 patients with meno- 
metrorrhagia ivith testosterone propionate are presented. 

2. The series consists of 45 eases of functional bleeding, 15 cases of 
menometrorrhagia associated with uterine fibroids, and one case of 
adenomyosis of the uterus. 

3. The effects of different doses of testosterone propionate upon men- 
struation, the endometrium and vaginal mucous membrane are described. 

4. Good primary therapeutic results were obtained in 97.7 per cent 
of the cases of functional bleeding. Apparent cures (follow-up vary- 
ing from three to thirty-two months) were obtained in 66.6 per cent; 
moderate improvement in 26.6 per cent; and failure in 6.8 per cent of 
the cases. 

5. The results in the patients with uterine fibroids were not sat- 
isfaetoiy. Although the primary results were good in 87 per cent, 
symptoms recurred after discontinuation of treatment in 60 per cent 
of the cases. 

6. A preliminary report is made of the results obtained with implants 
of crystals and pellets of testosterone and testosterone propionate. The 
therapeutic results were unsatisfactory. 
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Clinicians began to apply this new mode of therapy to the treatment of the 
menopausal syndrome. P. M. Bishops found that the implantation of 14 mg. of 
estrone in the abdominal wall in a menopausal woman caused a marked decrease in 
the number of hot flushes within a period of one week; an effect maintained for 
approximately a month. The calculated daily absorption was 0.5 mg. or 5000 I.U. 

Salmon, Water, and Geist’* described a technique of implantation in the gluteal 
region, and noted complete relief with substitution therapj" of 4 to 7 mg. of 
crystalline estradiol benzoate. They concluded that 25 to 50 mg. should maintain 
a patient symptom free for man}' months and suggested that it be given prophylac- 
tically to patients following x-ray or surgical castration. MacBrj'de and others^ 
implanted 100 mg. of stilbestrol pellets in the lumbar region and were able to show 
endometrial proliferation in seven days. 

Bennet, Biskind, and Marko reported a series of 21 menopausal patients who 
received compressed tablets of theelin. These pellets, 3 to 10 in number, weighing 
5 to 1C mg., were loaded in a hollow 12-gaugc needle and implanted bj' pressure 
with a stylet. Biopsies of the vaginal mucosa showed increased proliferation 
two weeks after treatment. All patients improved under treatment. Symptoms re- 
turned gradually and were relieved by second implantation. They noted no infec- 
tion, inflammation, or abnormal uterine bleeding. 

During the past year we liave studied tlie effects of implantation of a 
single pellet of crystalline estrogens 45 to 65 mg. in weight, in a series of 
28 cases. The teclmique employed was simple and is briefly described 
as follows: The site chosen for implantation was tlie region of the 
groin just above Poupart’s ligament. Under 1/2 per cent novocaine 
anesthesia, a small incision was made in the skin to allow the introduc- 
tion of a small curved hemostatic forceps. A channel was made in the 
subcutaneous tissue and the hemostat withdrawn. The pellet was then 
introduced a few centimeters laterally to the line of the incised wound. 
The edges of the incision were then strapped together with sterile adhe- 
sive. No sutures were ever used. The patients did not complain of any 
adverse sjnnptoms and the area healed by primary union within forty- 
eight hours. The procedure was simple and took but a few seconds 
longer than an intramuscular injection. 

The eases chosen for this study were for the most part those with 
well-defined symptoms associated Avith the menopause. These, in turn, 
were subdivided into the folloAving groups : namely, surgical and 
irradiation castration, and spontaneous menopause. The common symp- 
toms of menopause, such as hot flushes, sweats, headaches, joint pains, 
nervousness, irritability, pruritus vuh'ae, and dyspareunia, Avere noted 
at the time of implantation. Vaginal smears, and in some instances, 
endometrial biopsies Avere taken during the period of observation. It 
Avas found that a Aveek or ten days elapsed in most of the cases before 
any relief Avas noted by the patient. In no instance did any abnormal 
bleeding occur. No evidence of infection, inflammation, or foreign body 
reaction Avas observed. 

A group of patients Avith primary amenorrhea Avere treated by im- 
plantation Avith estrogen pellets. The elfect upon development of the 
secondary sex characteristics and groAvth in the size of the uterus Avere 
noted. It Avas found that in patients Avith complete lack of breast de- 
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A CLINICAL STUDY OF ESTROGENIC THERAPY WITH 
PELLET IMPLANTATION 

Daniel R. Mishell, M.D., Newark, N. J. 

(From the Glinic of the Woman’s Hospital of the State of New York) 

T he value of estrogenic substitution therapy in the treatment of 
menopausal disorders is now well established. Heretofore, this has 
been accomplished by means of intramuscular injection, oral administra- 
tion, and local application. In 1937, Deanesly and Parkes^ studied a 
new method of administration of the hormone. They implanted subcu- 
taneously highly compressed talilets of crystalline estrone in laboratory 
animals. They believed that by this method a continuous supply of the 
hormone could be released in the body, thus simulating the normal 
physiologic mechanism. They observed that the prolonged action was 
associated with increased effectiveness of the hormone per unit weight 
which was perhaps explained by more complete utilization (decreased 
waste). A year later the same authors^ in another series of animal 
experiments studied the absorption rate of the implanted tablets and 
determined the quantity of hormone used per month by reweighing the 
implanted tablets at the termination of the experiment. The effects 
of this long-continued action were in most respects similar to those de- 
scribed by other authors as resulting from the repeated injections of 
estrogens and the resulting inhibition of formation of the gonadotropic 
and gro^vth-promoting hormones of the anterior pituitary. As a result 
of these animal experiments, they suggested that the method would be 
useful in the treatment of conditions requiring a long- continued and 
uninterrupted estrogenic effect. 
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F. M., aged 28 years, liad a panliystereetomy in 1939. Hot flushes occurred 15 to 
30 times daily. Psyehoneurosis. She was confined in Bellevue Psychopathic Hospi- 
tal for two weeks. Previotis ilicrapy: Estrone 10,000 I.U. three times a week. Not 
satisfactory. Implant; April 6, 1940, 52 mg. estrogen. 

Pesult. — One week after implant the flushes were absent. There was relief of all 
symptoms until Sept. 15, 1940. Return of libido and emotional stability. Gain in 
weight. Reimplantation on Oct. 5, 1940, of 50 mg. estrogen. On Dec. 14, 1940, 
she felt and looked well. There have been no flushes or emotional upset. 

A. C., aged 53 years, had a hj-sterectoniy in 193(5. Hot flushes occurred 8 to 10 
times daily. She had pruritus vulvae, nervousness, insomnia, and crjdng spells. 
Previons therapy: Estrone 10,000 I.U. twice a week for one year. Relief of sjunp- 
toms. Recurrence after injections were stopped. Implant: Aug. 29, 1940, 56 mg. 
estrogen. Smears: Aug. 29, 1940, typical castration smearj Sept. 26, 1940, good 
estrogenic function. 

Pesult. — Sept. 26, 1940, no flushe.s, itching, or burning. More energv'. Still under 
observation. 

M. B., aged 39 years, liad irradiation in 1939 for menorrhagia. Hot flushes oc- 
curred 20 to 30 times dail}'. Severe headaches. Previous therapy: Estrone 
30,000 to 40,000 I. U. twice a week for six months. No relief. Implant: April 6, 
1940, 55 mg. estrogen. Smears; April (>, 3940, typical castration cells; May 5, 
1940, moderate function. Biopsy; May 5, 1940, complete atrophy of endometrium. 

Pesult. — May 5, 1940, flushes now 10 daily. Patient did not return for further 
observation or therapy. Partial improvement, no etTcct upon endometrium. 

M. C., aged 42 years, had postradiation in 1937 for fibromyoma. Severe hot 
flushes occurred 5 to 10 times daily. Nervousness, irritability, insomnia, dyspareunia 
were present. Previous therapy: Estrone 10,000 I.U. once or twice a week for two 
years. Moderate but transient relief. Implant: June 15, 1940, 50 mg. of estrogen. 
Smears: June 17, 1940, decreased estrogenic function; .Tuly 8, 1940, excellent 
estrogenic function; Sept. 23, 1940, decrca.sed function. 

Pesult. — Complete relief of all symptoms for three months. After September 15, 
she noticed recurrence of flushes. Reimplanted Sept. 28, 3940, 57 mg. of estrogen. 
Complete relief of all symptoms when last seen, Dec. 23, 1940. 

GROUP II. SPONTANEOUS MENOPAUSE 

A. N., aged 40 years, had a spontaneous menopause 1 year previously. Hot 
flushes occurred from 15 to 20 times daily. She was nervous and had lost weight 
(18 pounds). Previous therapy; 10,000 to 20,000 I.U. estrone per week sporadically 
with moderate relief. Flushes occurred 5 or 6 times a day. Implant: April 18, 
1940, 50 mg. of estrogen. Smears: April 3, 1940, typical castration smear; Sept. 
12, 1940, good estrogenic function. 

Pesult. — Complete relief two weeks following implantation. Duration, 5 months. 
Reimplantation on Sept. 26, 1940, of 58.5 mg. of estrogen following return of symp- 
toms. Still under observation. 

K. L., aged 50 years, had a spontaneous menopause complicated with thyro- 
toxicosis and hypertension. Blood pressure 230/110 (June 1, 1940). Vertigo, 
tinnitus, vomiting, hot flushes were present. Previous therapy: Thyroidectomy 
four months before. No estrogenic therapy. Implant: June 1, 1940, 57 mg. of 
estrogen. Smears: June 1, 1940, slight estrogenic function; July 2, 3940, e.xcellent 
estrogenic function; Sept. 2, 1940, good estrogenic function; Sept. 20, 1940, decreased 
estrogenic function. Basal metabolic rate plus 22 per cent. Blood cholesterol 
107 mg. per 100 e.c. of plasma (June 3, 1940). 

Pesult. — Two weeks following implant, symptoms improved. No vertigo, vomit- 
ing, or tinnitus. Blood pressure 200/110, on Sept. 26, 1940. Return of symptoms 
five months later. Reimplantation of 59.5 mg. of estrogen Nov. 7, 1940. Has been 
able to do all housework and is symptom free up to present time, Dec. 23, 1940. 

W. J., aged 48 years, had spontaneous menopause 3 years ago. Hot flushes 6 to 
10 times daily. She was nervous, irritable, and had pruritus. Previous therapy: 
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velopment, a remarkable increase in size of both the nipple and mammary 
gland was observed in a comparatively short period of time, i.e., five to 
six weeks. 

Several patients with secondary amenorrhea of long standing Avere 
treated ivith estrogen pellets, and the effect upon the menstrual cycle 
and the size of the uterus were noted. In this group, the patients did 
not experience any change in their symptoms unless the secondary 
amenorrhea ivas associated ivith signs of early menopause. The cases 
are briefly described as folloAvs : 

GROUP I. SURGICAL AND IRRADIATION MENOPAUSE 

C. E., aged 32 years, had a panhysterectomy in 1939. She had hot flushes, 
10 to 15 dailj', severe headaches, nervous irritability, and loss of appetite. Previous 
therapy: estrone 20,000 I.O. ever}^ week for two months. There was moderate 
improvement. Implant: June 22, 1940, 56 mg. estrogen. Smears: June 22, tj^ical 
castrate smear. September 14, good estrogenic function. October 19, fair estrogenic 
function. 

Besiilt . — All symptoms disappeared up to Oct. 19, 1940, at which time headaches 
returned. Complete relief four months. 

M. K., aged 40 years, had a hysterectomy in 1938. She had hot flushes and 
severe itching and burning of vulva and vagina. Previous thei'apy : estrone 10,000 
I.U., twice a week at intervals for one year with relief of flushes, but not of pruritus. 
Estrogenic ointment for six months with relief of burning and itching. Implant: 
Aug. 19, 1940, 63.5 mg. estrogen. S7n€ars: Mar. 7, 1940, slight function; Sept. 26, 
1940, good estrogenic function. 

Result . — ^Eelief of all symptoms to date, four months after implantation. No 
evidence of pruritus vulvae. 

y. S., aged 40 years, had a hysterectomy in 1937. Hot flushes occurred 6 to 8 
times daily. Severe headaches. Previous therapy : Estrone 10,000 I.XJ. twice a week 
for one year. Moderate relief of flushes. Implant: Feb. 27, 1940, 60 mg. estrogen. 
Smears: Feb. 14, 1940, marked decrease estrogenic function; March 12, 1940, good 
estrogenic function. 

Res7ilt . — ^Belief of all flushes. Persistence of headaches. Referred for allergy 
study after two months’ observation. 

E. Z., aged 43 years, had a hysterectomy in 1937. Hot flushes occurred 10 to 15 
times daily. Severe pruritus vulvae. Previous therapy: Estrone 10,000 I.U. once 
or twice a week from June 29, 1940, to Sept. 7, 1940. Flushes reduced, 2 daily. 
Pruritus unatfected. Implant : Sept. 7, 1940, 53.5 mg. estrogen. 

Result . — Complete relief of all symptoms two weeks after implant. Oct. 19, 1940, 
patient in excellent condition. No flushes or pruritus. Last observed on Dec. 21, 
1940, condition excellent. 

E. B., aged 40 years, had a bilateral oophorectomy in 1930. Pruritus vulvae. 
Flushes occurred 6 to 8 times daily. Examination, atrophic vaginitis. Previous 
therapy: Estrone 10,000 I.U. once or twice a week at intervals. Relief of flushes 
but not of pruritus. Implant : June 1, 1940, 64 mg. estrogen. 

Result. — Sept. 21, 1940, no flushes. Itching disappeared. Mucous membrane 
healthy. Oct. 5, 1940, occasional itching and few flushes. Complete relief after 
four months’ treatment. 

F. G., aged 42 years, had a hysterectomy in 1930. Hot flushes occurred 10 to 15 
times daily. Emotional disturbance. Previous therapy: Estrone 10,000 I.U. twice 
a week from Dec. 30, 1939, to May 1, 1940. Symptoms returned when treatment 
was stopped. Implant: May 1, 1940, 68.8 mg. estrogen. Smears: May 1, 1940, 
10 per cent function; July 7, 1940, 90 per cent function. 

Result . — Complete relief after five and one-half months after implantation. Re- 
implantation on Nov. 2, 1940, of 62^5 mg. of estrogen. 
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Result . — No flushes. General condition much improved for period of six months. 
Eeturn of symptoms October, 1940. Eeimplantation on October 10 of 57.5 mg. 
of estrogen. Still under observation. Symptom free to date, Dec. 24, 1940. 

M. E., aged 35 years, had menopause precox. Her last menstrual period occurred 
in December, 1935. Hot flushes occurred 3 to 4 times daily. There were malaise and 
absence of libido. Previous therapy: Sporadic treatment with injections of estrone 
for two years. No effect on general condition. Implant: Aug. 15, 1940, 55 mg. 
of estrogen. Smears: August 15, typical castration cells; September 20, ver}- good 
estrogenic function. Biopsy: Oct 11, 1938, atrophic endometrium (Fig. 1). Oct. 3 
and 17, 1940, proliferative endometrium (Fig. 2). 

Result . — All symptoms were relieved three weeks after implantation. No flushes, 
return of libido. She was able to do all housework. Three months later, reap- 
pearance of symptoms, followed by reimplantation of 60 mg. of estrogen on Nov. 18, 
1940. Still under observation. 

A. G., aged 47 years, had decreased menstrual periods for two j-ears. She also had 
severe hot flushes, twitching of ej’clids, insomnia, and nervousness. Previous therapy: 
Estrone 10,000 I.U. twice a week. Moderate but transient relief. Implant: 
Aug. 19, 1940, 56.5 mg. of estrogen. Smears: October 7, fair estrogenic function. 

Result . — Flushes completely disappeared one week after implant. She sleeps 
better, and is not so nervous. Still under observation four months after implantation. 

E. C., aged 45 years, had had scant periods for two years. She also had head- 
aches, hot flushes, 4 to 5 times daily, lack of libido, and was always tired. There 
had been no previous therapy. Implant: Aug. 31, 1940, 46 mg. of estrogen. 
Smears: August 31, poor estrogenic function; September 19, excellent estrogenic 
function; October 3, excellent estrogenic function. 

Result. — Oct. 3, 1940, feels well. There are no flushes or lieadachc.s, and she has 
more energj'. There is marked improvement clinically. Still under observation 
four months after implantation. 

D. D., aged 31 years, had menopause precox. Slie had had irregular periods for 

one year, every two to three months with one-hour flow. Tliere were severe head- 
aches, hot flushes, and absence of libido. There liad been no previous therapy. 
Implant: May 4, 1940, 45 mg. of estrogen. Smears: May 4, no estrogenic 

function; May 18, fair estrogenic function; September 21, decreased function. 
Biopsy: September 21, aborth-e secretory phase. 

Result . — June 15, increased sense of well-being. No flushes or headaches were 
present. Eelief of symptoms for five months. 

E. T., aged 27 years, had menopause precox. Hot flu.shes occurred 20 times daily. 
She had had amenorrhea for three years. Previous therapy: Substitution therapy 
10,000 I.U., three times a week, thyroid. Implant: Aug. 28, 1940, 38.5 mg. of 
estrogen. Biopsy: Feb. 17, 1940, extreme atropliy. 

Result . — Flushes were .slight, 2 to 4 times daily, one month after implant. Libido 
increased. There was relief of symptoms for tliree months. Flushes reappeared 
Nov. 23, 1940, but not as severe as before. Eeimplantation of 47 mg. of estrogen 
on November 23. 

L. D., aged 32 years, had pruritus vulvae, dyspareunia, atrophy of vulva, and 
leucoplakia of vailva. Previous therapy: Estrogenic ointment for one year at 
intervals. Moderate relief while under therapy. Implant: June 1, 1940, 46.5 mg. of 
estrogen. Biopsy: October 1, nonfunctioning endometrium. Vaginal hiopsy: 

parakeratosis. 

Result . — Complete relief of all symptoms for four months. Eeturn of itching 
and soreness Oct. 1, 1940. Leucoplakia of buccal mucous membrane 1 cm. in area 
anterior to Stenson’s duct noticed on Oct. 26, 1940. Itching was worse. Eeim- 
plantation of 53.5 mg. of estrogen on Dec. 7, 1940. 

GROUP III. PRBIARY AND SECONDARY AMENORRHEA 

B. P., aged 23 years, had primary amenorrhea, absence of breast development and 
pubic hair. There had been no previous therapj'. Implant: Dec. 5, 1939, 75 mg. of 
estrogen. Smears: December 5, no function; Jan. 15, 1940, excellent function. 
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Estrone 10,000 I.U. once or twice a week, and for 2 years liad relief from flushes. 
Implant; May 6, 1940, 52 mg. of estrogen. Smears: March 18, typical castration 
cells; June 23, excellent estrogenic functio'n; September 5, good estrogenic function; 
October 1, return of castration cells. 



Fig. 1. — ^Endometrial biopsy before therapy ; nonfunctioning endometrium cystic glands. 

Dense stroma. 



Pig. 2.— Seven weeks after impiantation of 55 mg. of estronic pellet. Moderate pro- 
liferation of endometrial glands, showing effect of mild estrogenic activity. 

Eesult . — Two weeks after implantation, complete absence of flushes. General 
feeling of well-being. Duration, four and one-half months. Reimplantation on Oct. 
1, 1940, of 56 mg. of estrogen, with alleviation of symptoms one week later. Still 
under observation. 

P. H., aged 53 years, had a spontaneous menopause since June, 1939. Hot 
flushes occurred 2 to 4 times daily. Nervousness, insomnia, and irritability were 
present. She had had no previous therapy'. Implant: April 18, 1940, 50 mg. of 
estrogen. Smears; April 18, marked decrease of ovarian function; May 19, ex- 
cellent estrogenic function; October 5, decreased function. 
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We observed no undesirable or toxic effect in onr series of cases with 
the preparation of oral pregneninolone which we used, although in many 
patients large doses were given over a period of many months. Our 
experience in treating gynecologic disorders also indicates that this mate- 
rial is innocuous. 

CONCLUSIONS 

1. A series of 50 patients ivith threatened and liabitual abortion were 
treated with oral pregneninolone (anhydro-hydroxy -progesterone), and 
there were only eight failures. 

2. The results obtained with oral pregneninolone compare favorably 
wdth and closely approximate those obtained using progesterone in oil. 

3. Oral pregneninolone, although not as potent milligram for milli- 
gram as progesterone, presents numerous advantages. 

4. No undesirable or toxic effects as the result of the administration of 
this drug were noted. 

5. Oral pregneninolone is of distinct value in the treatment of threat- 
ened and habitual abortion. 
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PRELIMINARY REPORT ON THE TRANSPORTATION OP 
MATERIALS FOR GONOCOCCAL CULTURES- 

Lucile E. Hac, Ph.D., H. Close Hesseltine, M.D., Fred L. Adair, M.D., 
AND Donald K. Hibbs, M.D., Chicago, III. 

S OME months ago a studj^ was undertaken for the purpose of evalu- 
ating certain measures of therapy in gonococcal infection in women. 
It was felt that cure must be based on negative cultures as -well as smears. 
McLeod,^ Carpenter,^ Malcom® and others have amply demonstrated the 
value of cultures in the diagnosis of infection and have pointed out the 
probable advantages in determination of cure. Most of the results re- 
ported, however, have dealt with but one or two cultures from each pa- 
tient. In determination of cure of infection, it is of considerable impor- 
tance to know whether repeated consecutive smears may be negative 
while cultures remain positive. 

*This work has been done under a grant from the Albert B. Kuppenheimer Founda- 
tion. Department of Obstetrics and Gynecologj", The University of Chicago and The 
Chicago Lying-in Hospital. 
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Sesult . — ^Tliere was noticeable development of both breasts within eight weeks, 
slight growth of pubic hair, but no menstrual period occurred. 

F. S., aged 20 years, had primary amenorrhea. Hypertrichosis. Previo^is therapy: 
X-raj' stimulation of pituitary. Substitution therapy. Infantile uterus on exam- 
ination. Implant: April 6, 1940, 50 mg. of estrogen,- Aug. 21, 1940, 57 mg. of 
estrogen. 

Pesult . — Uterus was slightly larger. There was spotting from September 14 to 
17. First real period occurred on October 29 to November 4. Breasts are larger, 
and the patient feels well. 

B. J., aged 30 years, had primary amenorrhea. Hot flushes occurred 6 to 8 times 
daily. She had dyspareunia, and no breast development. Previous therapy: 
Substitution therapy 10,000 I.U., three times a week. Implant: April 28, 1940, 
48 mg. of estrogen. 

Besult. — There had been no flushes six months after pellet implantation. Dys- 
pareunia improved. Patient felt much better with implantation than with injections. 
Reimplantation of 59 mg. of estrogen Oct. 17, 1940, following return of flushes. 
Breasts were noticeably larger within eight weeks after implantation, but became 
smaller four months later. 

A. IV., aged 29 years, had secondary amenorrhea. Last menstrual period occurred 
May, 1940. Periods were at prolonged intervals of 6 months. Examhiation : 
Hypoplasia of uterus. No previous therapy. Implant : Aug. 18, 1940, 58 mg. of 
estrogen. Biopsy: September 26 nonfunctioning endometrium. 

Besult. — Failure. Patient was referred for x-ray therapy to pituitary. (Stimu- 
lation.) 

B. M., aged 32 years, had secondary^ amenorrhea. There had been amenorrhea 
for one year. No previous therapy. No menopausal symptoms. Implant: Feb. 24, 
1940, 50 mg. of estrogen; Aug. 14, 1940, 51.5 mg, of estrogen. Smears: February 
24, no function; March 30, excellent function; April 13, moderate function; June 8, 
fair function; September 12, moderate function. Biopsies: February 11, atrophy; 
March 23, active proliferation; April 6, atrophy; September 11, irregular prolifera- 
tion; October 4, atrophy. 

Besult. — Spontaneous period occurred on September 12 for three days, other- 
wise no change in menses. 

A. P., aged 25 years, had secondary amenorrhea for nine and one-half months. 
There had been loss of libido. Previotis therapy: Thyroid, and estrone 10,000 I.U. 
three times a week. Implant: Sept. 7, 1940, 55 mg. of estrogen. Smears: Sep- 
tember 7, fair estrogenic function; September 28, excellent estrogenic function. 
Biopsies: July 24, atrophy; August 28, mild proliferation. 

Besult. — There was a spontaneous menstrual period on October 18 for four days. 
She is still under observation. No effect on libido. 

DISCUSSION 

Group I. Stirgical and Irradiation Menopause . — Of the 10 menopause 
castration cases, 8 patients were relieved of all symptoms one week to 
ten days following implantation. There was 1 failure in a post-radiation 
case. One patient was observed only a short period of time and no 
definite conclusion could be made in this instance. Of the 6 patients 
kept under observation for a sufficient length of time, it was found that 
the average symptom-free period was four months. One patient, follow- 
ing radiation therapy, was symptom free for a period of three months. 
These patients were in a much younger age group than those of the 
spontaneous menopause. Considering the average dose to be 50 mg. and 
the average symptom-free period one hundred and twenty days, it would 
appear clinically that the patients utilized approximately 4,100 I.U. of 
estrogen per day. 
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Group II. Spontaneous Menopause . — Twelve patients with spon- 
taneous menopause were treated with pellets, averaging 50 mg. in weight. 
As in the castration eases, a latent period of one week to ten days elapsed 
before relief in symptoms was noted by the patients. No abnormal bleed- 
ing occurred at any time following the implantation. The duration of 
the symptom-free period, in those patients observed for a sufficient length 
of time, averaged five months. Tliis was a longer period than existed 
in the castration group. Eoughly, therefore, from clinical observation 
alone, we may assume that 50 mg. will last one hundred and fifty days, 
and the patient absorbs an average amount of 3,000 I.U. per day. 

Recently, Corner^ determined the rate of secretion of estrogenic 
hormones by the ovaries of the Macacus rhesus monkey in an experi- 
mental study. He estimated the rate of secretion tentatively as equiv- 
alent to 200 I.U. estrone dailjL He multiplied this figure by a factor 
of 15 to allow for the proportionate weight and calculated the rate of 
production of estrogenic hormone by the human female as equivalent to 
3,000 I.U. of estrone daily. There is a striking similarity of the figures 
obtained by Corner in the pi'oduction rate of estrone as compared with 
our clinical estimate of utilization of the hormone in a group of spon- 
taneous menopause eases. 

It is interesting to note that those patients who had previous courses 
of intramuscular injections were able to compare the two forms of 
therapy. They stated that although intramuscular injections relieved 
their fiushes, intermittently, they did not have the same continuous feel- 
ing of well-being, or energy, as when under therapy by pellet implanta- 
tion. When questioned as to the tjqie of therapy they preferred, they 
unanimously chose pellet implantation. 

It has been the clinical observation of many Avorkers that small 
amounts of OA’^arian hormone injected daily give far better results than 
large amounts administered once or tAvice a Aveek. This fact Avas recently 
brought out by Smith® in an analysis of 77 cases of estrogen therapy of 
the climacteric. It has been his practice to giA’-e daily intramuscular 
injections of 2,000 to 5,000 I.U. of estrone for a period of tAvo or three 
months in moderately severe cases. 

It is a Avell-knoAAUi fact that only 15 to 20 per cent of climacteric Avomen 
require intensive substitution therapy. HoAveA’^er, these patients Avill 
not submit to long-continued intramuscular injections either daily or 
every other day. In the usual course of events, as soon as the patient 
feels better after the first feAv Aveeks of therapj'-, she Avill become 
negligent, and the treatment then becomes quite sporadic. Obviously, 
a method AA^hich Avill afford a continuous floAV of hormone over a long 
period of time, folloAving a single treatment, has tremendous appeal to 
the patient. 

Another clinical observation Avas made in the pruritus vulvae cases 
associated Avith menopause. Some of these patients had previouslj^ 
been treated Avith estrogenic ointment, both for atrophic and hyper- 
trophic vulvitis. They found that AAdien the ointment Avas discontinued, 
their symptoms returned rather promptly and they Avere much more 
comfortable for a longer period of time under pellet therapy, especially 
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in cases of atrophic Yiilvovaginitis, where long-continued, therapy caused 
increased changes in growth and vascularity of the vaginal mucous 
membrane. Many patients Avho complained of frigidity and dyspareunia 
found that these symptoms Avere definitely relieved. 

Group III. Primary and Secondary Amenorrhea . — In 2 eases of 
secondary amenorrhea, biopsies shoAved eAudence of a moderate prolifera- 
tion of the endometrium. Vaginal smears shoAved an increased amount 
of cornified epithelial cells. An increase Avas noted in the size of the 
uterus AAdiich had previously shoAAm evidence of hypoplasia. Implanta- 
tion had no effect Avhatsoever upon the menstrual cycle. This observation 
is, perhaps, consonant Avith the accepted theory of menstrual bleeding 
as a deprivation effect. In pellet implantation the effect is continuous, 
and there are no periods of AAuthdraAA'^al at Avhich times bleeding might 
be expected. 

Three patients Avith primarj'^ amenorrhea Avere treated Avith implanta- 
tion of estrogen pellets, averaging 55 mg. in Aveight, in order to observe 
the effect of long-continued administration upon the size of the uterus 
and upon the dcA'^elopment of the secondary sex characteristics. The 
effect upon breast development in these cases Avas rather striking. With- 
in a period of five to eight AA^eeks, a noticeable increase in the size 
of the mammary glands and of the nipple area occurred. Lack of breast 
development AA^as a disturbing factor in the patient’s psyche. This Avas 
relieved after development took place in a comparatively short period 
of time. 

CONCLUSIONS 

1. Estrogen therapy liy implantation of 50 mg. pellets is a safe and 
effective mode of therapy in cases of menopause. 

2. Long-continued administration by implantation is more economical 
to the patient. 

3. Pellet implantation is a simple office procedure. 

4. No untoAvard effects Avere observed in a series of 28 cases. 

5. Therapy by pellet implantation for the menopausal syndrome has 
proved more effective than that obtained by intramuscular injection. 

6. In patients AAuth primary amenorrhea, complaining of lack of 
breast development, satisfactory results have been obtained Avith pellet 
implantation. 

The pellets used in this study were composed of the finely powdered estrogenic com- 
pounds derived from pregnant mares' urine (estrone, equilin. equilenin, and estradiol). 
The material was compressed in a steel die punch tablet machine without addition of 
any inert diluent. Material was furnished through the courtesy of Dr. C. P. Longfel- 
low of G. yv. Carnrick Co., Newark, N. J. 
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CLINICAL EXPERIMENTS WITH DIETHYLSTILBESTROL* 

II. The Treatment op Uterine Bleeding 

Allan Palmer, M.D., San Francisco, Calif. 

(From the Gynecological Endocrine Lahoralory and Clinic Department of Ohstetrics 
and Gynecology, University of California Medical School) 

T he estrin deprivation tlieoiy of TnenstiTiaiion, even tlioiigli in- 
adequate for the complete understanding of the problem, has been 
the basis for the treatment of excessive or prolonged uterine bleeding 
with estrogenic hormone. Such rationale presupposes that uterine bleed- 
ing, when present, is a manifestation of relative or absolute ovarian 
deficiency. 

Wintz,!') as early as 1924, used estrogenic hormones clinically for the treatment 
of uterine bleeding. He found the method succe.ssful in many types of bleeding, in- 
cluding that associated with uterine fibromyomas and abortion. Humorous other 
reports dealing with the subject have appeared. Those giving special emphasis to 
the mechanism involved include papers by Goldstinc and Fogelsoni (1931), Sieblce® 
(1933), Eunges (1934), Martiuso (1934), Hamblen^, s (193C, 1939), and Karnahy* 
(1940). 

I have used diethylstilbestrol in the treatment of uterine bleeding in 31 patients 
of ages ranging from 12 to 55 years. In a previous paper , t I reported the produc- 
tion of artificial menstrual cycles with threshold doses of diethylstilbestrol in women 
in whom ovarian function was absent. Cyclical treatment was arranged for patients 
with cyclical uterine bleeding in a similar manner, viz., 1 mg. of diethyhstilbestrol per 
day for seven days, then 5 mg. a day for seven da 3 ’s, followed by 0.3 mg. a daj’ for 
ten daj’s, or until bleeding recurred. The treatment was started on the third daj’ of 
bleeding. In most instances bleeding that usually lasted from eight to ten daj's 
ceased promptly the first or second daj' after diethylstilbestrol was started. 

If the theory that relative ovarian deficiencj^ is an etiologic factor re- 
sponsible for uterine bleeding is sound, it follows that instances might 
occur where bleeding Avould take place in the presence of a high estrin 
level. In such cases a routine plan of therapy might fail since the 
dose of 1 mg. of diethylstilbestrol per day might not be sufficient to 
raise the estrin level above the uterine threshold. When, as it occa- 
sionally did, the plan failed, larger doses, up to 15 mg. per day, were used 
at the outset. The criterion of sufficient dosage was the cessation of 
bleeding within two days after treatment. When the dose was in- 
sufficient there was actually an increase in the amount of bleeding. Sub- 
sequent lowering of the dosage to a maintenance level of 1 or 2 mg. a 
day usually led to an interval free of bleeding for as long as the patient 
continued to take the drug. Thus in practice it was found advisable to 
continue the daily administration of diethjdstilbestrol for from two to 
three weeks or until bleeding recurred. 

*This study was made possible by the Christine Breon Fund for Medical Research. 
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RESULTS 

Thirty-one patients, ranging in age from 12 to 55 years, complained of 
uterine bleeding. Classified according to age these patients fell into 
three groups as follows: (1) menorrhagia of puberty, (2) functional 
menorrhagia in women of reproductive age, and (3) menopausal bleed- 
ing. 

Group I . — One patient only, 12 years of age, comprises the first group of menor- 
rhagia of puberty. One cycle of therapy was administered and bleeding ceased 
promptly the second day of treatment after thirty days of profuse bleeding. The 
patient has had three subsequent periods which required no further intervention. 

Group II . — Ten patients, 21 to 35 years of age, comprise the second group in 
which the complaint was regularly occurring but profuse and/or prolonged menstrual 
flow. Seven of these have required but one cycle of therapy. The other three have 
required 2, 3, and 5 cycles of therapy, respectively. 

Group III . — Twenty patients comprise the menopausal bleeding group which 
consists of individuals whose ages range from 38 to 48 years. In addition to hot 
flushes, 5 of this group had uterine fibromyomas, 2 had cystic glandular hyperplasia 
of the endometrium, and in 2 the bleeding had been induced by uncontrolled estrogen 
therapy. There was no history or other evidence upon examination and endometrial 
biopsy suggestive of cervical or endometrial malignancy in these patients. Ten of 
the patients in this group have required but one cycle of stilbestrol therapy. Five 
have required 2 cycles, 3 have required 3 cycles, and 2 have required 5 cycles of 
therapy. An additional patient 55 years of age was included in this group because 
of special interest. Profuse uterine bleeding occurred spontaneously in this in- 
dividual two months folloudng the implantation of pellets of crystalline oc-estradiol.* 
After twenty days of bleeding she stopped completely the second day of diethylstil- 
bestrol therapy. (The selection of patients for pellet implantation is regularly re- 
stricted to patients in whom all pelvic organs have been removed to obviate the 
occurrence of uterine bleeding. However, in the case cited, the supravaginal hyster- 
ectomy performed liad apparently failed in the complete removal of reactive en- 
dometrium.) 

The patients have been so individualized as to their treatment that a table giving 
data is not practical. Fifty-seven cycles of therapy have been given in which the 
total dose of diethylstilbestrol ranged from 5 to 94 mg. with an average of 40 mg. per 
cycle. 

Evidence that uterine bleeding actually is a manifestation of ovarian deficiency 
was demonstrated in most of the patients treated by an abnormally high vaginal pH 
(5.0 to 7.0) during an interval free from bleeding. This finding was usually associ- 
ated with a thin, inelastic and atrophic vaginal membrane in the menopausal patients. 
The lowering of the pH to 4.0 to 4.5 and remission of bleeding followed the ad- 
ministration of diethylstilbestrol. Menopausal women are prone to have menor- 
rhagia associated with other symptoms of failing ovarian function. One of the pa- 
tients in this series with the diagnosis of cystic glandular hyperplasia of the 
endometrium has been studied from the standpoint of estrogen excretion in a re- 
port dealing with the occurrence of free estrogen associated with uterine bleeding 
(PalmerG). This disease, often referred to clinically as “ hyperestrinism, ” was not 
associated with excessive urinary estrogen excretion. Urinary hormone assays by 
numerous observers adequately demonstrate that normal menstruation occurs when 
the urinary excretion of estrogen is at its lowest level. Such observations are of 
the kind that give significance to the estrin withdrawal theory of menstruation and 
support the view that uterine bleeding is a manifestation of a relative ^'hypo- 
estrinism” rather than “hyperestrinism.’’ 

There was no consistency in the duration of the latent interval between the cessa- 
tion of diethylstilbestrol treatment and the onset of the next uterine bleeding. Some- 
times bleeding occurred before the cessation of a course of treatment and in other 
instances there was no recurrence of bleeding for as long as six or seven w'eeks. The 
marked variability in the length of the latent interval between the cessation of stil- 

•a-Estradiol was supplied by the Ciba Company. 
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bestrol therapy and the occurrence of uterine bleeding, as well as the occurrence 
of bleeding in some instances during therapj', can only be interpreted as reflections 
of falls in the degree of estrogenic stimulation experienced b}' the patient. As in the 
monkey (Zuckermanii), it follows that periodical cha7iges occur within the patient 
of a kind that decreases the effectivity of diethylstilbestrol. When the bleeding did 
occur and if it was profuse in nature, another cycle of diethylstilbestrol therapy was 
started. Occasionally the bleeding which followed one cycle of treatment was normal 
as to amount and duration of flow so that further treatment was unnece.ssary. In all 
instances but one the occurrence of bleeding following the first cycle of treatment 
was less severe than previously. 

The experimental data on human lieings are not intended to .show a 
superiority of dietliylstilhestrol over any of tlie naturally occurring and 
other synthetic estrogens. Tlie availability of large amounts of this estro- 
gen, however, makes it possible to demonstrate the efficacy of estrogens in 
inhibiting uterine bleeding in every instance observed, in a short period 
of time, with subsequent bleeding of less severity. It appears that un- 
usually large doses as used by Karnaky* are unnecessary and in view 
of the reported toxicity of the drug .such large doses .should be avoided. 
Hamblen- and Karnaky* have reported the same successful results with 
the use of estradiol benzoate injected intramuscularly. Daily oral 
therapy, however, for the purpose of maintaining a level of estrogen 
without the inconvenience and discomfort of intramuscular injections is 
probably desirable. 

Recently ethinyl estradioP for oral use has been available and already 
this newest of estrogens shows promise of accomplishing tlie same de- 
sirable effects in the controlling of uterine bleeding. At present, it 
appears that ethinyl estradiol is effective in smaller doses than are 
required of diethylstilbestrol. 

Nausea and occasional vomiting have occurred in 11 (35 per cent) 
of the patients under treatment. Details of toxicity studies and dis- 
turbed liver function are to be I’eported elsewhere. Suffice it to say that 
a reduction of the liver’s ability to synthesize hippuric acid (Quick, 
1939) has been observed in several patients during treatment with diethyl- 
stilbestrol. Eecoveiy of this function appears to be complete in instances 
where the test has been carried out two weeks after cessation of treat- 
ment. Diminished liver function has not been apparent in individuals 
who have received 1 gram of aminoacetic acidt per day simultaneously 
with the administration of diethylstilbestrol. The occurrence of nausea 
and vomiting has not been so troublesome since this material has been used 
with diethylstilbestrol. 

SUMMARY 

1. A view is taken that uterine bleeding is symptomatic evidence of 
that critical state when the uterine threshold to estrogen is above estrin 
level. Thus normal menstruation or abnormal uterine bleeding is con- 
sidered to be primarily a manifestation of a relative or absolute ovarian 
deficiency. This view is supported by the finding of abnormally high 

‘Ethinyl estradiol was supplied by the Schering- Corporation. 

tAminoacetic acid was supplied by the Dow Chemical Company. 
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vaginal pH values before treatment. Remission of bleeding coincidently 
with the lowering of the vaginal pH occurred with diethylstilbestrol 
therapy. 

2. Thirty-one patients with abnormal uterine bleeding, ranging in age 
from 12 to 55 years, were treated with diethjdstilbestrol. For the present, 
the plan adopted for such treatment in young women with functional 
menorrhagia is 1 mg. of diethylstilbestrol a day for seven days, 5 mg. a day 
for seven days followed by a decrease in dosage to 0.3 mg. per day for ten 
days or until bleeding recurs. Such a cycle of therapy is begun on the 
second or third da}' of a phase of uterine bleeding or as soon as the 
patient presents herself if she is bleeding when first seen. For the older 
women Avith menopausal bleeding, treatment is begun with a larger dose, 
5 to 15 mg. a day until the bleeding ceases. A maintenance dose of 1 or 
2 mg. per day is continued for three weeks or until bleeding recurs. 
Cessation of bleeding is the criterion of sufficient diethylstilbestrol dosage. 

3. The existence of a fluctuating uterine threshold to diethylstilbestrol 
in women Avith uterine bleeding has been demonstrated. Theoretical 
as it may be and possibly a manifestation of rhythmical actiAuty on the 
part of the adrenal or pituitary or both, this factor must nevertheless 
be taken into account Avhen estrogens are administered to menstruating 
Avomen. Although this form of therapy may only be temporary in some 
instances, it has its place as a means of stopping bleeding quickly in 
cases Avhere other methods of treatment short of hysterectomy have 
failed. It may be made use of in controlling uterine bleeding preopera- 
tively in cases of fibromyomata uteri. 

The diethylstilbestrol used in this investigation was supplied by the Eli Lilly and 
E. R. Squibb Companies. 
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The investigations of Bayer lead him to agree Avith others that there is a pre- 
ponderance of male fetuses in every month of pregnancy except the eighth. At full 
term there are 105.6 boys to every 100 girls. HoAvever, at the beginning of pregnancy 
and in the early months, the ratio is 124.2 males to 100 females. Furthermore, 
there is an increased death rate among the male fetuses in everj^ month except the 
eighth and including labor. This ratio of fetal deaths is 110.3 males to 100 females. 
Hence, tliere is a distinctly Iiigher resistance of female fetuses during intrauterine 
development. 


J. P. Greenhill. 



PSYCHOGENIC AND SOMATOGENIC FACTORS IN THE 
FLUSHES OF THE SURGICAL MENOPAUSE* 

Samuel R. M. Reynolds, Ph.D., Sanford Kaminester, M.D., 
Frances I. Foster, B.S., and Stewart Schloss, M.D., 
Brooklyn, N. Y. 

(From ihe Department of Physiology, Long Island College of Medicine, and the 
Gynecologic Service of the Long Island College of Medicine, 

Greenpoint Hospital) 

I N NOVEMBER, 1939, observations on certain of tlie periplieral 
vascular effects of estrogen in menopausal women were commenced 
in Greenpoint Hospital. Since it Avas hoped to obtain objective informa- 
tion on the dermovascular action of the hormone in postmenopausal 
patients, uncomplicated by ps 3 ’chic factors, it A\'as decided to employ 
onty those AAdio presented themseHes at the gynecologic out-patient 
clinic AAutli a primaiy complaint of intense and frequent menopausal 
flushes, and in A\diom no complicating medical or other predisposing 
factor Avas discernible on routine examination. 

In accordance Avith current concepts,® it Avas l)elieved at the outset, 
that the most common sjmAptora of the menopause syndrome after sur- 
gical removal of the OA^aries, or after x-ra.y sterilization, is A'asomotor 
instabilitAq usuallj- • Avith the absence of Avell-marked psychic signs. It 
Avas planned, therefore, to use such patients for the most part. Bj’ so 
doing, it Avas thought that more objeetiA^e studies could be made. Tliis 
A\ms particularlj’' desired, since it has been observed recently* that 
AAdiereas vascular disturbances in the menopausal and postmenopausal 
period respond to estrogen therapj^ the neurotic and psychotic aspects 
of the sjuidrome are unaffected b.y the hormone. Consequentlj’’, it Avas 
a matter of some surprise to olDserve that in not a small proportion of this 
group of patients (10 out of 13) in AAdiom artificial menopause had been 
induced, it AA’^as possible to relate relief from the menopausal flushes to 
specific readjustment of some psj’^chogenic, medical, or social problem. 
The present report recounts these experiences, resulting from careful 
studj^ of the patients for periods lasting up to tAvelve months. It may 
be Avell to emphasize that the presence of such factors seldom Avas revealed 
in early intervicAvs, but only later Avhen the patients became more talkative 
and the conditions of the vascularitj’’ experiments became less strange. 

OBSERALVTIONS 

Twenty-four patients comprise the group employed in this study. Of these, G 
(3 in natural menopause and 3 in surgical menopause) were eliminated from study 

•Supported by grants from the Josiah Macy, Jr. Foundation and from the Com- 
mittee on Endocrinology, National Research Council. 

AVe are indebted to Dr. Thurston Scott AVelton, Chief of the Service on which these 
studies were made, for the privileges extended to us, and for interest in the progress 
of the work. 
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without relief, because tliey suifered from a variety of conditions that rendered 
them unsuited to, or uncooperative for, the primary object of our vascular study. 
These included essential hypertension, proliferative hypertrophic arthritis, acro- 
cyanosis with rachialgia and hypothermia, paranoid conditions and extreme mel- 
ancholia with undernutrition. Of the remainder, careful and extensive observations 
have been made. One group (see Table I), consisting of 3 patients in surgical 
menopause and 4 in natural menopause, was not found to exhibit anj^ particular 
psychogenic aspect. It is true that 3, in natural climacteric, were somewhat neurotic, 
but it was found, as Ripley, Shorr and Papanicalaou^ observed, that prompt and con- 
tinued relief from menopausal flushes was obtained with estrogen* (supplemented oc- 
casionally with phenobarbital) without affecting the melancholia. Of the re- 
mainder, there was no doubt in the minds of the observers that at the outset the pa- 
tients were in much distress from “suffocations” and flushes, and it was equally 
clear that complete relief was promptly afforded by the hormone. It is possible, of 
course, that some psychic or other condition of the patient or her environment may 
have been corrected consciously or unconsciouslj' by her, her family, or her friends, 
and that this contributed to the relief which we have ascribed primarily to estrogen. 
If so, we were unable to bring such factors to light. 

In the third group of patients (see Table II), there were 8 in surgical meno- 
pause, 2 in irradiation menopause, and 1 who experienced intense flushes premen- 
strually. This patient had menometrorrhagia, and during a period of previous 
hospitalization her condition had been diagnosed as dementia precox. IITiile the high 
lights of the several cases will be seen in Table II, the essential features of two of 
these may be re-emphasized against a more ample statement of the cases. This 
group of patients, with the exception of the last, have in common the fact that 
although each lacked productive ovarian tissue, administration of estrogen either did 
not relieve the flushes substantially, or continuance of the hormone at a high 
dosage level did not prevent the recurrence of symptoms if some specific disturbing 
condition became renewed in the course of treatment. This group is of interest, 
therefore, because it was found that they presented a psychogenic or other con- 
dition as a co-factor, with estrogen deficiency, in the genesis of flushes in induced 
menopause; they were not merely coincidental accompaniments of the menopause 
syndrome. 

In several of these cases, the role of such a co-factor was forced upon us. 
Thus, one patient (V. L.) was seen in November, 1939. At that time, flushes were 
not sufficiently frequent or intense to cause her to be “needled.” Two weeks 
later, she appeared at the clinic of her own volition. At this time she was nervous, 
excitable, and the victim of flushes which came over her one upon another. Estrogen 
was given in high dosage, and the patient was instructed to return twice weekly. 
Flushes became less for a day, but returned with only moderate diminution in in- 
tensity for ten daj's. With continued treatment, there appeared to be satisfactory 
relief from flushes. About the time this point was reached, a freshly healed scar 
was noted, as her scarf slipped down, just above the manubrium. It was then 
learned that her husband had attempted to stab her two days before the flushes had 
become unbearable. The relief which she sought and we ventured to give with 
estrogen coincided with court procedures during which her husband was put on 
probation; the flushes disappeared within a day of the time that relative peace in 
her home was assured. Estrogen was withdrawn for two months, but it was re- 
sumed at the end of this time when the patient returned to the clinic with renewal 
of intense flushes. This time, however, a bruised eye, broken glasses, and a bandaged 
forehead testified to the source of her trouble. A single injection of a small amount 
of estrogen was followed by prompt relief, but this coincided with assurance by the 
court that her assailant, a relative by marriage, would not be permitted to come in 
the vicinity of her home. The patient has remained almost free of symptoms since 
that time, except for moderate flushes, not sufficient to require steady treatment, 
particularly during the summer months when the patient worked as a domestic 
servant. 

*The hormones used were generously supplied by various concerns, as follows; 
Abbott Laboratories, estrone and estriol ; Ciba Pharmaceutical Products, Inc., estradiol, 
estradiol-dipropionate and testosterone-propionate ; Parke, Davis & Co., estrone ; 
Sphering Corporation, estradiol, estradiol-benzoate, 




AND GYN 


^ es 
S 2 
c 

CO 

ci 

5^2 
o :;:: 

c 

.-V O 

? ar^ ^ 

^ c3 a 
s •*-' 
^ C tH 

G P a 

^ r— 

«H S 

CO ^ 
C ^ 

o S o 
'o 



j3 CO «4-l 
rt S o 

C m 


ca e S 

O Cj 

ogg 


■=: SrS 
o 5 ^ 


•US *o ij 

2 i S rti 


3 SS _g 3 

O O rO 

g 2 2 2 2 
KJ^ -5 £ 

t- tr" p -*J H 

2 ° « 3 

CO CO 

o j-, ••':5 
r— O O 3 

3^^ O -w.S 

3 rt SH rt > 

o ca 
■~ ^ o ~ 

.£ ^ 2 ^ 
— O S o 

X ^ aaw 4-J — 

rt rt :;3 


S 2 rt 
> C fcJD 
CJ rt w 
G ^ ^ 


■2 " S I 

ct •US c 

o rt ,r o 
s: Q ."ti C 
(nG > 3 
^ c 

CO*' 42 ^ 2 
o 'w O ^ 
aS: c5 « — fc- 

so O CJ O 

S3 .J= «H 


« b 
Tn ^ •« 
,iP tc*w 

C 9 rt 


5 S \S 


o ■“ 3 

“■&§ 2 
o s o ^ 
^ o 


•s ^ o 

^ ci « 
c,0 , 

c 


j- IT* 
C.-I O C 


; t2 * .1 

C E 

5 r-H 2 

. ^ 


3 C- 4J 
CO S ^ 

■^ £ I . 

C-Ph m 


•■' 3 Cj 
33 m 3 " 

■s -x; 'i 

"‘S^- 

- ^ “ 
9) Pi 2 3 


o 3 
•3 IP O 
CO 77- S 

3 C 

« ” 3 

, 3 

'H 3 ^ 

° Sitl 

-p fee 

'3 s-i 

o^ 3 

■•5 

w 


03 - 3 

— 3 E 

3= be 
3 0 0 
> 

| l ^ 


K o 

“ i=*n 

S a 
yT *-• ^ 

2 ^ F-< 

"55 ?? 


S > ■*' 

CO *— I 

O O 

»■• rS 
a .5 -S . 

aS CO &4 
2 o cj , 
p w ' 


"= o: 3 
O G 

t!'7^ i 

P ^ CO 

S^ C 


ci "S 
ci 
ci^ 

3 3 g . 
S 3 2'g 
o o .2 

CO P4|>P 


CO r3 ^ 
CJ aTi 2 CO 

•*-» o Ci j- 
ci O 'H aS 


CO S 

Cl. o c 
aP Ci 

O «H 


. 3 

CO 3 ^ 

O fclD 
O > -3 
H-» O ab 


2 •- 5 

£ -2 !. 
Ci o o 
"o 9 *H 


•S i3 "3 

? ci 

:d 1 3 

O 3 .2 

"o O •‘2 
3 bXli3 

i3 3 
3 3 2 

E **^ u> G 

O o -tf 
^ ro ^ 

2 'S £ "o 
3 .3 3 3 
0 3 *= 

• — CO 

-US 3 CO 

P Co 

a— C 

O «W fc- o 
> o «H ab 

ci 


1 2 .2 

£3X3 

I 





























HAC ET AL. : TRANSPORTATIOIs OF MATERIAL FOR GONOCOCCAL CULTURES 99 

Probably the majority of workers are convinced of the superiority of 
cultures over smeats, but there are still many who feel that the methods 
are too difficult and impractical for routine use and that cultures can be 
reliable only if patients can be treated where laboratory facilities for 
immediate culture are available. 

Because of these facts, it was believed that the data on smears and 
cultures accumulated in our study for the evaluation of therapies were 
worth reporting. In this study, the patients (all women) have been fol- 
lowed routinely by cultures and smears until they were discharged. A 
few of the patients were studied at the University of Chicago Lying-in 
Dispensary, but the great majority of them have been treated at the 
Chicago Municipal Social Hygiene Clinic* which is about five miles from 
the laboratory, thirty to forty-five minutes by trolley or elevated train 
which was the means of transportation used by most of the doctors who 
assisted in this problem. It was essential, therefore, to use some method 
of transportation of cultures and culture materials. 

PROCEDURES 

All necessary equipment, slides, swabs, broth tubes, and plates of media were 
transported from the laboratory to the Municipal Clinic in specially designed cases 
of ordinary suitcase size. The materials were left at room temperature until they 
were returned to the laboratory which was usually about five hours. No special pre- 
cautions were taken to keep tlie materials warm during transportation even though 
the temperature on one occasion at least was -13° F. 

In order that smear and culture material might be as comparable as possible, 
swabs were made with a minimum of cotton so that two could be inserted at the same 
time into the urethral or cervical canal. One swab was used directly to prepare the 
smear, the other was placed in a tube containing just sufficient nutrient broth to 
moisten the swab (0.2 to 0.3 c.e.). Better results were obtained when plates were 
inoculated with SAvabs so moistened than when they Avere used directly. The plates 
were inoculated as soon as possible, but AA-hen the clinic Avas croAA'ded, it Avas sometimes 
tAvo to three hours before materials could be plated. One-half plate AAms used for the 
cerA-ical, the other half for the urethral cultures. 

Practically all of the media reported in the literature in addition to certain ex- 
perimental media have been tried in an effort to determine the best media and in the 
hope of deA'ising a cheaper and simpler one. The results of that study will be re- 
ported elscAvhere. All diagnostic cases Avere plated routinely on tAVO media. Suffice 
it to say that the control media is still McLeod ’s chocolate agar. At first, media were 
poured three times a Aveek, then tAvice, and noAV for some time they have been pre- 
pared but once a AA'eek. The method has been entirely satisfactory, proA’ided the 
plates Avere stoi'ed in the refrigerator in well-coA'ered cans. 

The inoculated plates Avere returned to the laboratorj- and incubated at 35.5° C. 
in an atmosphere of about 10 per cent carbon dioxide. Incubator space Avas limited 
and so large airtight jars Avere impractical. One-pound coffee cans of approximate 
liter capacity Avhich held four plates easily Avere used instead. The plates Avere 
put in the coffee cans and about 100 c.c. of carbon dioxide added from a small tank. 
The amount was determined by displacement of a measured A'olume of Avater. Plates 
were read at the end of 24, 48, and 72 hours. During the Avarm months of the year 
about 90 per cent of the cultures greAV out in 24 hours, but during the colder months 
most strains required 48 hours. The number of strains which did not groAv out until 
72 hours was large enough to make incubation for the extra 24 hours neeessarj-, 

•These patients Avere made aA-ailable through the Chicago Board of Health, Herman 
N. Bundesen, President, and Dr, G. G. Taylor, Director of Syphilis and Gonorrhea 
Section, 
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Another case in wliicli relief of flushes was even more certainly ascribable to 
removal of a neurosis was that of D. T., a negress, 39 years of age. She was for- 
merly married, but now lived with her mother; both gave the impression of being 
outwardly religious, and read books on character improvement. The patient was, 
in her own words, “extremely passionate.” Her complaint was that of flushes, 
drenching sweats, trembling, weakness, and headaches. Some dajm were free of 
symptoms, but more often were incessantly present. With estrogen, the in- 
tensity of the flushes lessened somewhat, but not the frequency. It was then noted 
that they commenced, on the troubled daj’s, in the early morning hours, and con- 
tinued thereafter for an indefinite period. Phenobarbital was without effect. 
About this time (after two and one-half weeks of intensive estrogen therapy), the 
patient confided the fact that the only relief she could obtain was from repeated 
masturbation, but this, she had been told bj’ friends, would cause “softening of 
the brain. ’ ’ The conflict, which had existed long before bilateral ovariectomy and 
hysterectomy seven months previously, failed in the presence of the ovary to bring 
on any physiologic changes tj’pical of the menopause sjmdrome. Soon after the 
operation, however, the ovarian deficiency was clearlj- a co-factor in the syndrome. 
Since the flushes and their attendant sequelae were promptly relieved within four 
days after the patient was assured that masturbation would not lead to the conse- 
quences which she feared, and since estrogen was of little use at the outset, it is 
clear that the symptomatology of this instance of surgical menopause resulted from 
hoih hormonic and psychogenic factors. 

The extent of, and basis for, relief from menopausal flushes in the remaining 
cases of this series may be seen in Table II. In each, it is ascribable to cor- 
rection of a psychogenic factor, and in one (D. M.) this was coupled with periodic 
nutritional deficiency which dietary care corrected very promptly. The neuroses 
with which it was necessary to deal ranged from child-parent conflicts of specific 
sorts (D. M., J. N., E. M., C. 0.) and cancerphobia (R. W.) to various types of 
melancholia, most often attributable to insufidcient money or to social maladjustment 
(M. D., E. M., M. diL., R. W., J. N.). One was clearly a case of insanity (F. B.) 
in whom appropriate suggestion alleviated the flushes, it was said. One (E. P.) ap- 
pears to have been solely a case of poor physical condition, largely resulting from 
poor eating habits and from unwise use of laxatives. 

COMMENT 

All in all, therefore, it is clear from the above account that in these 
instances of induced menopause (10 out of 13 listed in Tables I and II), 
estrogen alone, or combined with phenobarbital, was without important 
effect on the purely objective vasomotor phenomena in which we were 
interested. This was so since neuroses or other conditions of various 
sorts were present as contributing, rather than coincidental, factors. 
The mechanism by which nervous elements modify the state of the 
smallest blood vessels of the skin remains to be defined. 

The fact that psychogenic factors may bear a causal relation to the 
flushes of the surgical menopause suggests several pertinent questions. 
Why is it, one would like to know, that a neurosis in the presence of 
normally functioning ovaries does not give rise to the vasomotor dis- 
turbances of the menopause, but soon after ovarian deprivation, typical 
vascular symptoms may appear in intense, aggravated form ? Or again, 
at what level in the brain stem is this wave of vasodilatation of the skin 
blood vessels with attendant sensation of heat and suffocation set into 
action? And finally, for what functional change in nerves, skin, or 
tissues in general does the menopausal flush “compensate” at such an 
expense of comfort to the patient, and frequently with such inefficiency 
that the flush is followed by vasoconstriction and an equally uncom- 
fortable sensation of coldness? 
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To answer these questions, mncli further work Avill he required. 
This win take into account a number of facts, some of Avhich are gen- 
erally recognized by clinicians Avhile others have only recently been 
acquired in laboratory studies. For example, the flush is usually ob- 
served to accompany several basic conditions: excitement, emotion, 
exercise, and, sometimes, eating. These, it may be observed, are con- 
ditions Avhich measurably increase heat-production by the body, or 
which affect the mechanisms of heat-loss by the body. Moreover, flushes 
tend to be more frequent and more intense in some women during warm 
weather, or at times Avhen they arc resting, Init fully covered by bed 
clothes. Such considerations as these suggest either that the menopausal 
woman is essentially deficient in mechanisms for losing heat easily, 
or that the centers for regulation of heat-loss by the body may be un- 
dulj^ sensitive to othenvise inadequate stimuli. It, therefore, folloAvs 
that estrogen, sedatives or correction of neuroses, alone or combined 
with other therapeutic measures, may be effective in alleviation of the 
vasomotor menopausal disturbances through the action which they have 
in facilitating adequate and normal circulation of blood in the skin. 
The extent to Avhich this is achieved by peripheral circulatory adjust- 
ments may be shown by suitable studies, whereas the central effects 
which therapeutic measures possess Avould appear to be at the level of 
the brain stem at Avhich temperature-regulating centers are located. 
This would point, therefore, to the hypothalamus as the seat ,^’ " or focus, 
upon which psychogenic or other bodily influences play, directly or in- 
directly, Avith such mischief after surgical removal of the ovaries in 
Avomen. 

SUiAlMARY 

Intensive study Avas made of a group of eighteen Avomen Avhose pri- 
mary complaint AA^as strong, frequent menopausal flushes. Thirteen 
patients Avere in artificial menopause, 4 Avere in natural menopause, and 
1 Avas still menstruating. The patients Avere divided into tAAm groups, 
according to the Avay in AAdvich they iTsponded to treatment. Seven 
(3 in surgical menopaiise, 4 in natural menopause) responded immedi- 
ately and Avell to estrogen therapy, so far as subsidence of the fiushes 
Avas concerned. Of the remaining 11, 10 Avere in artificial menopause, 
1 Avas still menstruating. These ijatients did not respond Avell to 
estrogen (or phenobarbital) therapy, but either responded Avell to cor- 
rection of a neurosis or other medical problem, or they exhibited signs 
of such complicating factors Avith A\diich it Avas not feasible or possible 
to deal. In vieAV of currently held beliefs that the most connnon aspect 
of the surgical menopause is A'^asomotor instability AAdthout important 
psychogenic factors, the results recorded in this study are held to be 
significant. Elucidation of a psychogenic factor as a contributing, and 
not merely coincidental, factor to the flush of the surgical menopause 
Avas possible only in vieAV of the extensive, special study AAdiich these 
patients received. 
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STATISTICS 

In ten years 330 sections were performed in a total number of 5,628 obstetric 
deliveries, an incidence of 5.8 per cent, or of 1 section in every 17 deliveries. 

Of these 330 sections, about 70 per cent were primary, 26 per cent secondarj', 
3 per cent third sections, and 4, or 1 per cent, fourth sections. 

Among the 330, 244, or about 74 per cent, were elective, that is, performed before 
labor; and 86, or 26 per cent, were performed after labor had started, instead of 
about three-fourths elective and one-fourth otherwise. 

Again, of the 330, 218, or 66 per cent, were classical sections; 100, or 30 per cent, 
were low-flap sections; 5 were Latzko; 1 was vaginal; and in 6 the tj'pe was not 
disclosed from the records. 

The indications for these 330 sectioms, as given by the operators, not being 
germane to the discussion, will be dismis.scd with the statement that about 30 per 
cent were performed because of previous sections, and 27 per cent because of 
abnormal pelves, about 8 per cent for previas, and 7 per cent for prolonged labors 
with little progress; these 4 indications constituted about 72 per cent or nearly three- 
fourths of all the indications. 

The morbidity (temperatures of 100.6® F. for forty-eight hours exclusive of the 
first twenty-four hours), following these 330 sections, was 63, or 10 per cent. The 
morbidity of puerperal origin was 55, or 16.6 per cent, and that of nonpuerperal 
origin was 8, or 2.4 per cent. In this discussion, the puerperal morbiditj- only wll 
be considered. 

The puerperal morbidity following the 244 elective sections was 13.5 per cent; 
while following the 86 sections performed after labor had started, it was 25.5 per 
cent, considerably higher as might be expected. 

The puerperal morbidity following the 218 classical sections was 12.38 per cent. 
After the 100 low-flap sections it was 24 per cent, almost twice as high. After the 
5 Latzko sections it was 40 per cent. After the 1 vaginal section, there was no 
puerperal morbidity; and after the b with type not stated, 2 women showed puerperal 
morbidity. 

Thus, it is seen that following all of the classical and all of the low-flap sections, 
the puerperal morbidity was about twice as high in the latter, the low-flap section. 
This, however, is not conclusive, as it is necessary to know how many elective sections 
and how many performed in labor were in each type of operation. 

In the whole 244 elective sections, 173 were classical and 66 were of the low-flap 
variety. In 5 the type was not stated. The puerperal morbidity following the 173 
sections of the classical type was 10.4 per cent; that following the 66 elective sec- 
tions of the low-flap type was 10.7 per cent, this percentage again being almost twice 
as high in the low-flap type. (In the 5 elective sections, the type of which was not 
known, 2 women showed puerperal morbidity.) 

Of all the 86 sections performed after labor had begun, 44 were classical, 35 
low-flap, 5 Latzko, 1 vaginal, and in 1 the type was not known. The puerperal 
morbidity following the 44 sections performed in labor of the classical type was 
22.7 per cent; that following the 35 performed in labor of the low-flap type was 31.4 
per cent, considerably higher. (Following the 5 Latzko operations, it was 2, or 
40 per cent. No morbidity followed the vaginal section or the 1 with type not 
known.) 

Thus, the resume of puerperal morbidity following classical and low-flap sections 
shows : 

In all classical and all low-flap sections, the puerperal morbidity was 12.38 per cent 
for the former and 24 per cent for the latter, about twice as high in the low-flap 
section. 

In elective sections of the classical type, the puerperal morbidity was 10.4 per 
cent. In elective sections of the low-flap type, it was 19.7 per cent, again almost 
twice as high in the low-flap section. 

In sections performed in labor of the classical type, the puerperal morbidity was 
22.7 per cent. In sections performed in labor of the low-flap type, the puerperal 
morbidity was 31.4 per cent, almost one-third higher in the low-flap type. 

To remove all doubts as to these results, if the 6 sections, the type of which is not 
known, are all added to the gi'oup of classical sections, the relative percentages 



A COMPARISON OF THE CLASSICAL AND LOWER SEGMENT 

CESAREAN SECTION^' 

George H. Ryder, M.D., New York, N. Y. 

(From the Doctors Hospital) 

O N SEVERAL occasions in tliis Society, and from time to time in 
the medical journals, the statement has been made that the low- 
flap variety of section gives better results than does the classical. 

The claim to better results rests chiefly on three points, a lower 
puerperal morbidity, a lower maternal mortality and a lower incidence 
of uterine rupture in subsequent pregnancies. 

It is probable that, throughout this country, the total number of 
classical sections performed is greater than the total number of low-flap 
sections. Therefore, it is unquestionably true that following all classical 
sections, there have been more Avomen showing puerperal morbidity, 
more maternal deaths, aird more uterine ruptures in subsequent preg- 
nancies than have been found following all low-flap sections. But have 
the percentages been higher 1 

If Ave assume for the sake of argument, that classical sections out- 
tiumljer low-flap sections in the ratio of two to one, then the number 
of Avomen shoAving puerperal morbidity, the number dying, and the 
number sustaining uterine rupture in subsequent pregnancies, should 
be tAviee as great following classical sections as folloAving loAV-flap sec- 
tions, in order that the percentages should be the same. And in order 
that the percentages should be higlier, the total number of these un- 
toAvard happenings should be not just tAvice as high but over tAvice as 
high. 

To me it has seemed possible that the total numbers of these un- 
fortunate consequences of section liaA'^e Ijeen confused Avith their per- 
centages by those comparing the results of the tAvo types of operation. 

Moreover, the classical section antedates the loAV-flap section by many 
years, and numerous classical sections have been performed at a period 
of time Avhen surgery Avas in a comparatwely Ioav state of development. 
Hence, the results of these early classical sections Avere less satisfactory. 

To arrive, therefore, at a just basis of comparison betAveen the results 
obtained by classical and loAv-flap sections, a relatwely recent period of 
time should be selected; and the percentages of results should be 
estimated from the total number of operations performed by each 
method. 

With this purpose in vieAv, a study has been made of all the sections 
performed in the Doctors Hospital during the first ten years of its opera- 
tion. These statistics Avere compiled from the records by the obstetric 
resident. Dr. Dean Pinney, from March, 1930, AA'hen the hospital opened, 
to March, 1910. 

*Reacl at a meeting- of the N’e-s\f York Obstetrical Society, February ii, 1941. 
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The second death following a classical section, done after labor had started, was 
the result of hemorrhage and shock. The operation was performed after many 
hours of labor. There was profuse bleeding. A transfusion of 500 c.c. of blood 
proved to be insufficient. Before a second transfusion could be given, the patient 
died. There is no reason to believe that the result would liave been different if the 
low-flap method had been used. 

Both deaths following low-flap sections, performed many hours after artificial rup- 
ture of the membranes, resulted from sepsis. Tlic results ivoukl probably have been 
the same had classical sections been performed. 

It is possibly significant and but fair to state that the only deaths 
from sepsis occurred after the low-flap type of section. 

Rupture of the uterus in subsequent pregnancies following sections 
did not occur at all during the ten-year period in tlie Doctors Hospital. 

Thus, it is seen that in this ten-year period at the Doctors Hospital, 
in the 330 sections performed, the results from tlie low-dap sections have 
not been better than those from the classical. On the contrary, in this 
comparativelj’’ small group, results from the classical have been better. 
The puerperal morbidity following the classical lias been much less; the 
maternal mortality much less; and rupture of the uterus in subsequent 
pregnancies was the same, that is, it was absent in both types. 

No attempt is made in this paper to prove that the classical section 
gives better results than the low-flap section. Proof cannot be made 
from such a small group of cases. But the evidence is here given that 
in one hospital, in a ten-year period, with sections performed by many 
different operators under similar conditions, results following the 
classical have on the whole been better. True statistics will always add 
to the sum total of knowledge. 

The purpose of this paper, as mentioned, is not to try to settle the 
question of the superiority of one type over the other, but to submit this 
evidence in the liope that other observers will be encouraged to give addi- 
tional information in more and larger groups of sections. 

If the low-flap section cannot be shown definitely to give better results 
than the classical, then it would seem that it should not be given the 
preference. For the low-flap operation is more difficult to perform. It 
takes longer. It is usually attended with more bleeding. It carries 
greater danger of bladder injury. In transverse incisions into the 
uterus, there is danger of extension into the broad ligaments during 
delivery. In placenta previa the incision is often made directly into the 
placental site, in the thinned-out portion of the uterus where hemorrhage 
is hard to control; while in the classical, the incision may avoid the 
placental site entirely. 

The low-flap type has one advantage over the classical, in that the 
baby may be delivered by the vertex instead of by breech. This ad- 
vantage disappears, however, when section is performed for breech pre- 
sentation. 

In short, in the absence of proof to the contrary, the classical would 
seem to be the better operation. It is easier, quicker, with bleeding 
under better control, and it carries less danger of damage to surround- 
ing tissues. 

For the highly skilled gynecologist, the low-flap section will give good 
results (possibly no better than the classical). For the great mass of 
obstetricians throughout the country, many of whom do safe, conserva- 
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will be changed but slightly. Five of these were elective sections, 2 showing 
puerperal morbidity. The sixth done in labor showed no morbidity. If these 5 
elective sections are all classed with the 173 known elective sections of classical type, 
tile puerperal morbidity will be 11.5 per cent instead of 10.4 per cent as given above. 
This would still be much lower than the puerperal morbidity of 19.7 per cent, follow- 
ing the elective sections of the low-flap type. 

The conclusion, therefore, is that low-flap sections were followed by 
a higher puerperal morbidity than were the classical in those performed 
before labor, in electives, in those performed after labor had begun, and 
in all considered together, in a survey of all the sections performed in 
ten years by many different operators at the Doctors Hospital. 

Maternal deaths following the 330 sections, happily for the Doctors Hospital and 
unfortunately for comparative statistics, were so few that no real conclusions can 
be formed concerning the relative merits of the classical and low-flap sections on 
this basis. But so far as it goes, the advantage is with the classical. In the whole 
330 sections, the maternal mortality was 4, or 1.2 per cent, 12 per 1,000. 

There was only 1 death in the 244 elective sections, a mortality of 0.41 per cent, 
or of 4.1 per 1,000. In the 86 sections performed after labor had started, there were 
3 deaths, a mortality of 3.45 per cent, or of 34.5 per 1,000, more than 8 times higher. 
All of these 4 deaths occurred in the known classical or loiv-flap sections. None 
occurred in the 5 Latzko, the 1 vaginal, or in the 6 of unknomi type. 

In the whole 218 classical sections, there were 2 deaths, a mortality of a little 
less than 1 per cent, 0.97 per cent, or of 9.7 per 1,000. In all of the 100 low-flap 
sections, there were also 2 deaths, a mortality of 2 per cent, or of 20 per 1,000, over 
twice that in the classical. 

In the 173 elective sections of the classical tj^e, there was 1 death, a mortality 
of 0.58 per cent, or of 5.8 per 1,000. In the 86 elective sections of the low-flap type 
there was no death. 

In the 44 sections performed in labor of the classical type, there was 1 death, 
a mortality of 2.27 per cent or of 22.7 per 1,000. In the 35 sections performed 
in labor by the low-flap method, 2 deaths occurred, giving a mortality of 5.71 per 
cent, or of 57.1 per 1,000, a mortality two and one-half times higher in the low-flap 
type. 


SUMMARY AND CONCLUSIONS 

Thus, the maternal mortality following all low-flap sections was twice 
as high as that following all classical sections. 

In sections performed after labor had begun, the maternal mortality 
following those done by the low-flap method was two and one-half times 
higher than those done by the classical method. 

In elective sections alone was the mortality less after the low-flap type 
of section. 

However, as has been said, the total number of maternal deaths was 
so low that conclusions from them cannot be very convincing. And also 
when the causes of these deaths are studied, a candid opinion must be 
that the tj^pe of section had little to do with the results. 

In the whole 330 sections, the only death after an elective operation, performed 
by the classical metliod, seemed entirely independent of the type of section employed. 
The patient was a mental case who jumped out of bed shortly after being returned 
to her room. Disruption of the abdominal wound resulted. This in turn caused an 
intestinal obstruction from wdiich she died, operation for relief being too late. This 
unfortunate result could not have been due to the manner in which the uterus was 
opened and closed, as the disruption was in the abdominal wound. In my own 
series of private sections, the only disruption of an abdominal wound occurred fol- 
lowing a low-flap operation. 
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DISCUSSION 

DR. GEORGE W. KOSMAK. — Discussions on the comparative efficacy and value 
of certain obstetric procedures are no more out of line than those witne.ssed in other 
fields of medicine. As cesarean sections became more universal, difCerent techniques 
found adherents, just as in gastrointestinal, prostatic, biliary, brain, thyroid, and 
other surgical realms. The antagonisms between the urologist who preferred perineal 
to suprapubic prostectomy, or the general surgeon who condemned cholecystotomy 
in contrast to cholecystectomy, arc by no means adjusted. A similar relegation to 
the discard has been attempted by those in the low-flap group of “ cesareanists,” to 
coin a word. As a matter of fact some of our outstanding obstetric operators have 
been most disdainful in their comments leveled at those who favored the classical 
operation. One need only note the caustic remarks in successive editions of the ad- 
mirable Tear Book on Ohsietrics. It would appear as if the man who did otherwise 
than a “low flap” was committing a crime. 

A carefully studied paper like that of Dr. Rj’dcr constitutes a relief to those 
who want to be impartial, who are desirous of being guided in their decisions by 
the final results on patients rather than bj’ the bright and dazzling light of the 
propagandist for a particular procedure. 

Let us look at the record. Dr. Ryder has favored us with a carefully elaborated 
set of statistics from a hospital of special character in which a cross section of the 
New York profession, specialist and otherwise, cares for a group of higher income 
class bracket patients. This may or may not have a bearing on results. However, 
an incidence of 5.8 per cent, or 1 in every 17 deliveries, impresses one as rather high 
when compared with the so-called lower income group in our municipal hospitals. 
This is not intended as a reflection on more conservative indications, but the fact 
that previous section was done in almost 30 per cent of the patients, must be taken 
into account in the final decision. Other indications, aside from abnormal pelves, 
constituted a minority in the final analysis. It is of interest to note, however, that 
the classical operation was done in CG per cent and the low-flap operation in .30 per 
cent of the cases, with about 12% per cent morbidity in the former and 21 per cent 
in the latter. If we differentiate between elective and in labor operations, the results 
again favor the classical procedure. As there were only 4 maternal deaths, two for 
each type, this factor can be eliminated. Based on the morbiditj’ results, therefore, 
one cannot disagree with Dr. Ryder’s assertion that the classical operation essentially 
is superior for the type of patient and the type of operator concerned in this service. 

There may be no question of course, as Dr. Ryder has shown, that the classical 
operation in his series, is superior so far as simplicity and final results are concenied. 
But it will not settle the choice, for operators will continue to be guided by their per- 
sonal preference. However, his presentation will, if studied carefully, detract some- 
what from the laudatory encomiums which have been lavished by enthusiastic pro- 
ponents upon the newer procedure. An important point, which cannot be set aside, 
is that cesarean section is a matter of early deliberation .and e.vecution rather than 
a last resort indication. The elements which must be fully considered .are hemor- 
rhage, shock, and sepsis and these, if present, are all included in the general designa- 
tion of morbidity. I believe that a mere rise of temperature should not be regarded 
as the only item in determining a satisfactory recovery of the patients, and it would 
have been of interest if we knew how long they had to bo kept in bed, the character 
of the puerperium, complicating conditions, such as anemia, behavior of bladder, and 
bowels, and a general restoration to health. These would constitute better criteria 
than a little fever, and we should look forward to an analysis from this point of 
view. 

Personally, I believe that the upper uterine segment is safer for incision than 
the lower, that the so-called dangerous uterine spill can be avoided, that hemorrhage 
may be better controlled, the fetus and placenta more readily extracted and, if tubal 
sterilization is indicated, that it can more easily be carried out. However, I doubt 
whether either group of operators can be swayed from their position, and if each 
claims their approach is preferable, they can readily bring statistics to their support. 
There is always value, however, in con trover. sy ; it does prevent the development of 
too high a degree of self-assurance. 
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tive, skillful, and satisfactoiy work, the classical section, in all prob- 
ability, should gii^e better results than the low-flap section. 

In any large series of obstetric deliveries, especially among the upper 
classes and in this countrj^ with its mixed population, Cesarean section 
is going to be necessary at times, whether the incidence is 2, 4, or 6 per 
cent. Men well qualified to do 95 per cent of the deliveries will occa- 
sionally be confronted with the necessity of doing the remaining 5 per 
cent by section. Why should they not employ the easiest type of section, 
the classical, unless the low-flap type is shown to be better? 

If the low-flap section were extraperitoneal, the argument for its gen- 
eral use would be stronger. In neglected cases, or in those where labor 
for various reasons has continued for unduly long periods of time, the 
Latzko or similar operations, being extraperitoneal, should give the 
best results. These operations are necessary, however, probably in less 
than V 2 cent of all obstetric deliveries. 

It would seem logical, unless there is proof to the contrary, that the 
best results might be obtained by the employment of the classical section 
for general use, supplemented by the Latzko or allied extraperitoneal 
operations, for the neglected or occasional case. 

In closing, may further attention be called to this series of 330 
sections which presumably represents a fair cross section of private 
practice in the better hospitals. 

Elective sections were about 3 times as frequent as those performed 
after labor had begun. 

Puerperal morbidity following elective sections was much lower than 
that following sections performed in labor, 13.5 per cent in contrast to 
25.5 per cent. 

Maternal mortality, from all causes, following elective sections was 
8 times less than that following sections performed after labor had 
started. 

Following 5 Latzko sections, in infected or potentially infected cases, 
there was no maternal mortality. 

Maternal mortality following sections was 9 times higher than that 
following pelvic deliveries, 1.2 per cent for the former and 0.13 per cent 
for the latter; in a total maternal mortality of 0.19 per cent in 5,628 
deliveries. 

From these statistics, three obvious conclusions may be draivn, and 
a fourth, the point of discussion in this paper, is added : 

1. Sections should never be decided upon in the absence of very strong 
indications, as the maternal mortality is much higher than in pelvic 
deliveries. 

2. It is much better, where possible, to decide upon and to perform 
section in advance of labor, as the maternal mortality is much less than 
in sections performed after labor has started and has progressed for 
hours. 

3. Where labor has been in progress for an undue length of time and 
section is found necessary, extraperitoneal section is the safest. 

4. During a ten-year service at the Doctors Hospital, in an admittedly 
small number of cases, results from the classical section have been better, 
on the whole, than those from the low-flap section. 

47 East 63rd Street 
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Usually colonies could be detected by direct inspection, but the oxydase test was 
used routinely for confirmation and as an aid in picking colonies from badly over- 
grown plates. Tetrametliyl-p-phenylenediamine hydrochloride was used in preference 
to the dimethyl compound, because it did not kill the gonococcus, and with it the 
gentian violet color appeared almost instantly as compared with one or two minutes 
when the dimethyl compound was used. Most workers seem to use the dimethyl com- 
pound in spite of its disadvantages because of the difference in price of the two com- 
pounds. Actually, the amount of material required is so small that price hardly 
needs to be considered. It is important that the solution be prepared fresh daily 
and, of course, if it were necessary to weigh out sufiScient material to give an ac- 
curate 1 per cent solution, the expense might be great. A small amount of crystalline 
material about 0.5 cm. sq. heaped on the end of a spatula is sufificient for 10 c.c. of 
distilled water and that amount of solution is enough for 50 plates. The plates 
need not be sprayed with the reagent. One drop of solution is sufficient to confirm 
a suspicious colon}’-, and three to four drops will moisten the surface of a heavily 
overgrown plate. For isolation it is better to pick colonies which have not been 
contaminated by the solution. An attempt was made to isolate as many strains as 
possible for future study. All strains isolated have been confirmed by fermentation 
tests. 

NUMBER AND SOURCE OF SPECIMENS 

Two hundred and sixteen patients have been considered in this study. It includes 
only patients in whom a diagnosis -n'as made on the basis of isolation of the gono- 
coccus and whose treatment was followed and cure determined by cultures. The 
number of cultures per patient varied from 3 to 32; the minimum for any patient 
discharged has been 17. One thousand six hundred and fifty-six cervical and 1,675 
urethral smears and cultures have been compared. Only satisfactory smears and 
cultures liave been included ; i.e., if the culture was so badly overgrown as to be doubt- 
ful or if the smear was too thin or contaminated to be read (204 specimens), these 
reports have been deleted. 

The reliability of initial diagnosis or of cure whether on the basis of smear or 
culture is largely dependent upon the technique used in the collection of material. 
Good smears are unquestionably more difficult to obtain in women than in men, but 
with care they can be prepared quite easily. It is important that the material be 
taken from sites which harbor the gonococcus, namely Skene’s, Bartholin’s, and 
endocervical glands. Material from the vagina or the vaginal introitus rarely con- 
tains gonococci after subsidence of the acute stage of the infection. Moreover, 
material from this area is usually so badly contaminated with vaginal bacteria that 
the slides are unreadable, and the cultures are overgrown. 

The meatus of the urethra should be wiped dry with a piece of cotton to avoid 
inclusion of confusing vulvar bacteria. The finger should then be passed -within 
the vagina, and the urethra firmly stripped from above downward against the pubic 
arch. A cotton swab or platinum needle may be used for collection of the material. 

In order to obtain satisfactory specimens from the cer-vical glands, the cervix 
should be exposed with a speculum which has been inserted -without lubrication other 
than water. The vaginal secretion should be -wiped out and the plug of cervical 
mucus mechanically removed. The cervix should then be compressed with the specu- 
lum in order to force the secretion from the endocer-vical glands, and the material 
removed on a cotton swab inserted directly into the cervical canal. Some workers 
prefer to insert the swab and then compress the cervix. 

RESULTS 

The importance of cultures in the determination of cure can best be 
demonstrated by a fe-\Y representative charts of patients on local treat- 
ment. Occasionally an erratic positive cnltnre preceded and foUo-wed by 
negative cultures sho-\ved that the patient still harbored the organism 
although smears were never positive. These positive cultures frequently 
appeared during and just follo-sving the menstrual period. 
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DR. HENRY T. BURNS. — About twelve years ago when the low-flap procedure 
was gaining popularity rapidly, I did a few and found it took from ten to fifteen 
minutes longer tlian the classical section. I observed man}^ other men doing the 
low-flap cesarean section, and I felt that the anesthesia longer by fifteen minutes 
and exposure of the abdomen, counterbalanced the good effects that may be obtained 
by opening the lower uterine segment. I gave up the low-flap operation about ten 
years ago and have not done it since. 

I do two types of low cesarean section and by that I mean making an incision 
in the abdominal wall as low, I think, as those using the low-flap operation, just 
above the bladder. In the majority of my cases I do not see the intestines, and 
I do not feel that much of the spill goes above the broad ligaments because I operate 
on my patients in the flat rather than in the Trendelenburg position. 

The other type is a true extraperitoneal section, the Latzko type of operation, 
of which I have done 59. In addition I have done 5 by the Waters’ technique making 
a total of 64 true extraperitoneal type of operation, without a maternal death. 

DR. BENJAMIN P. WATSON. — The great object in the low-flap procedure is 
to prevent spill into the abdominal cavity. I have seen many low-flap operations 
done in which there was just as much spill as in the classical operation. 

In an elective cesarean section on a patient who has not been in labor, it is not 
always easy to get a sufficient flap of peritoneum raised from the lower uterine seg- 
ment absolutely to shut off the upper peritoneal cavity from spill. The technical 
difficulty of pushing the bladder down, raising the upper flap and attaching the 
flap, as it should be attached, may be great, so that trauma may be inflicted upon 
the connective tissue. Therefore, in doing cesarean section at the time of election, 
where the patient has not been in labor, I believe that a low classical section will 
give just as good results as the low-flap section to the experienced operator and 
better results to the occasional operator. On the other hand, if the patient has been 
in labor for some time, if the lower uterine segment has been pulled up and the 
bladder has been pulled up, the low-flap procedure is very much easier. You can get 
better flaps and you can shut off the upper peritoneal cavity completely. Under 
those circumstances, the low-flap operation is the better procedure. 

With respect to the danger of subsequent rupture of the uterus, I do not believe 
that there is less danger after the low-flap section than there is after the classical 
operation, provided the uterine wall is stitched in the proper way when the classical 
section is done. 

DR. EDWARD G. WATERS. — The vast majority of papers on cesarean section 
in the past ten years seem to indicate that any type of low-flap operation is better 
by almost any standard than the old classical operation. If a low-flap operation 
is better in potentially infected cases then it should be a still better operation in 
clean cases. 

At the Margaret Hague Maternity, about 70 per cent of the cesarean sections are 
of the low-flap transperitoneal type, because it is our experience that these are safer 
operations, judged by standards of morbidity, mortality, patient’s comfort, and opera- 
tive hazards. We are well acquainted with all of the hackneyed objections to the 
low-flap operation and the low transverse cervical incision, and have concluded, in an 
experience of about 1,500 sections, that they exist mainly in the minds of those 
who do not perform operations of this type. 

We have yet to see an actual intra-partum rupture of the uterus where the low 
transverse cervical incision had been used, despite the fact that 70 per cent of our 
cases are of that type. Although only about 10 per cent of our cases are classical 
sections, we have seen five cases of uterine rupture (in a group of 25 ruptured uteri) 
follow previous classical section. Rupture of the uterus through a low-placed scar 
must be very rare by comparison with data on classical scars. 

Our statistics for a period of four j-ears (1937, 193S, 1939, and 1940), which is 
a comparable time to Dr. Ryder’s carefully analj'zed group, show during that period, 
that there were 21,862 deliveries, of which 737 were delivered by cesarean section, 
an incidence of 3.3 per cent; about half the incidence reported here tonight. There 
were 9 deaths, a mortality rate of 1.2 per cent, which is exactly the same as quoted 
by Dr. Ryder for his group. Those 9 might be corrected down to a group of 4, 
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wliere the fault lay with the type of operation performed. Tlie other 5 i)atients would 
have died with or without operation, and irrc.spective of the type done. There were 
onlj' 35 classical sections, an incidence of 4.7 i)or cent, done mainly on patients in 
whom it was felt tliat no further pregnancj' should be permitted and who should be 
sterilized. There were 3 deaths in the classical section group, a mortality of 8.5 
per cent. It may be that we do classical sections so seldom that wo no longer know 
how to do them. 

There were 511 low segment operations, an incidence of C9.3 per cent, and in this 
group there were 4 deaths, a mortality rate of O.OS per cent. 

There were 181 extraperitoneal operations, an incidence of 24.0 ])cr cent, with one 
death, or 0.5 per cent. These section.*-- were done in ])otentially and actually infected 
patients. In this group there were 7 cesarean hysterectomies, an incidence of 0.9 
per cent, with no deaths. 

Even with a group of 737 cesarean sections, it is very important to remember that 
percentages do not mean much, for one or two deaths can markedly alter mortality 
rates. For example, I think the ])orcentage of deaths which Dr. Eyder quoted in 
the low transperitoneal operation was about 7 ])or cent in a group of about 06. To 
judge the value of an operation from the mortality standpoint, the series of cases 
must be in the thousands to moan much. 

DE. EALPIl L. BAEEETT. — It is all very well to report that the classical section 
is satisfactory, as in this series. That is true, but if all the series are considered 
together for the last fifteen years, three series of over 200 or 300 cases in which the 
classical operation can be .shown to have as good a mortality rate as the low-flap 
operation cannot bo found. In general, the low-flap procedure will show loss than 
half the mortality rate of the classical section. IVe tried it out at the ‘Woman’s Hos- 
pital on 1,000 cases which were reported before this Society, where the mortality has 
been cut down in the low-flap operation to five-tenths of one per cent from all causes. 

There are some of us who feel very strongly about the low-flap section. IVo believe 
that, if it is better for the woman who has been in labor, it is equally good for the 
woman who has not been in labor. 

DE. CLAUDE E. HEATON. — On Dr. Holden’s service at Ihc French Hospital 
which began in April, 1935, there were during the first four years 3,103 deliveries. 
In this series 125 cesarean sections were performed, a rate of 4 per cent. The opera- 
tions were done by 22 operators, but about 0 of these operators did 90 per cent of 
the cases. There were 73 classical operations, 45 low -flap operations, 0 Latzko opera- 
tions, and 1 peritoneal exclusion. The morbidity for the classical type was 28 per 
cent; for the low-flap section 20 ])cr cent, and for the extraperitoneal type 50 per 
cent on the basis of 100° F. One patient died, after a low-flap operation done under 
local anesthesia for progressive toxemia, of cerebral hemorrhage twenty hours after 
operation. This gives a mortality rate of 0.80 per cent. 

DE. INGLIS F. FEOST. — Following the classical operation, adhesions are more 
likelj' to occur than in the low-flap procedure. If, in a secondan- cesarean operation, 
adhesions are present, real difficulty may be encountered, especially is this true if 
these adhesions are marked in the region of the uterine scar. They may also inter- 
fere with normal uterine contraction following delivery. 

DE. HEEVEY C. WILLIAMSON.— The low-flap section is not a difficult opera- 
tion but just as simple as the classical operation, the only difference being that a 
few moments must be taken to dissect the flaps and a few more to close them after 
the uterus is sutured. I have never observed that the low-flap operation caused more 
bleeding than the classical operation, rather definitely less, especiallj- when local 
anesthesia is used. 

DE. HAEEY AEANOW. — I feel much safer in doing the low-flap operation, and 
after you have trained a gi-oup of men to do that particular type of operation, it is 
not very difficult. I do not think that time is such an important element, whether 
it be five minutes more or less. 
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DR. RYDER, (closing). — Of those taking part in this .discussion, four expressed 
preference for the classical type of section and five for the lo^Y-flap type. I expected 
the preference to be more decidedly in. favor of the low-flap type. 

I have examined over 27 recent articles on cesarean section, and in all but one, the 
preference was in favor of the low-flap type. However, in all of these articles, 
statistics were lacking to substantiate the preference. 

In the November, 1940, number of the American Jotjrnai. of Obstetrics and 
Gynecology, there appeared an article by Dr. King of New Orleans. In the dis- 
cussion following, Dr. Palls of Chicago said that he had performed 200 sections in 
his service alternately by the classical and low-flap methods and that his results were 
practically identical. This is the only instance found, in the 27 articles read, where 
an attempt had been made to compare the two types of section performed under 
similar conditions. 

There is no doubt that throughout the country at the present time, the low-flap 
type of sections is considered better than the classical. I think that this is taken 
too much for granted. Proof is needed and this proof is lacking. 

Anj' skillful operator doing the low-flap section as a routine will get good results. 
The question is, would he not get just as good results from the classical? 

The teaching at the present time in most of the medical schools is that the low- 
flap section is the best. All young doctors graduating feel that they must do this 
type of section. Thej' are not all going to be specialists. Manj’’ will be general prac- 
titioners in the country. They or any good abdominal surgeon can do a classical 
operation easily. But if they try to do a low-flap operation, they may get into 
serious trouble. 

It is a good general principle of surgery that if a simple easy operation will do 
as well, it is a better operation than a complicated and difficult one. As I have said, 
I am not trying to prove the superiority of the classical operation. This would 
be foolish from the small number of cases presented. IVliat I am hoping to do is to 
stimulate interest in this question so that others will submit statistics of the two 
types of sections performed under similar conditions. 

In this city there is a wealth of material. If the doctors in charge of this 
material would all rvork up their statistics and present them, we might have reports 
on 2,000 sections performed by the tw'o methods. Then by a comparison of results, 
the question of the superiority in these two types of section might be decided. 

In closing, I wish to say that I think the results obtained depend more on the 
operator than on the type of section emploj’ed, and that it is unwise to insist that 
all operators should use one type only, until that type is definitely shown to give 
better results. 


Patton, J. P.; TJreterovaginal Pistula; A New Method of Reimplantation of the 

Ureter Into the Bladder, J. Urology 42: 1021, 1939. 

Sixteen cases of ureterovaginal fistula are presented, six of these coming under 
the author's personal observation during the past two years. 

The importance of early investigation is stressed with application of appropriate 
therapeutic measures in an effort to preserve the kidney. A thorough urologic study 
is essential in every case of leakage of urine through the vagina, even when a 
vesicovaginal or urethrovaginal fistula is obvious. The type of therapy to be applied 
to ureterovaginal fistula should be determined only after a careful study and should 
be directed primarilj^ towards preservation of renal function and reestablishment of 
the urinary channel to approximate its normal state. Nephrectomy should be re- 
served for the irreparably damaged kidney or as a measure of last resort. 

Dilatation should be the first procedure. In event of failure, uretero-ureteral 
anastomosis is the method of choice in high ureteral injuries and reimplantation 
into the bladder in low ureteral injuries. A new method of reimplantation of the 
ureter into the bladder through the intramural ureter which reproduces the normal 
condition, should be applicable in a definite percentage of cases. 

J. P. Greenhill. 



STERILIZATION BY MEANS OF PERITONTOSCOPIC 
TUBAL FULGURATION 


A Preliminary Report 


Frank H. Power, M.S., M.D., and Allan C. Barnes, A.B., M.D., 

Ann Arbor, IMich. 

(From ihe Dcpartmcnis of Surgery and of Gynecology and Ohslcirics, 

University Hospital) 

T his paper concerns itself entirelj’’ with a possible technique for 
sterilization by fulguration of the Fallopian tubes through a peri- 
toneoscope. The many other aspects of the sterilization problem, legal, 
social, moral, and medical, have already received capable treatment 
elsewhere in the literature. 

Since the first recorded tubal ligation for the purpose of producing 
sterility by a Dr. Lungren of Toledo, Ohio, in 1880, numerous methods 
of performing tubal occlusion have been advanced. In general all 
these methods seek to achieve common objectives, on the basis of which 
any new technique must also be judged : 

1. Certainty of Prevention of Conception. — Thi.s, olnlously, is tliD ultimate stand- 
ard by which all methods must be evaluated. Surveys of the literature on this sub- 
ject, however, reveal some failures with practically every method,’. - the Pomeroy 
technique apparently enjoying the best position in this respect.3 No report can be 
made at this time as to the certainty of the method here to be described, since only 
the passage of years and the accumulation of a large series of cases can give the 
ultimate answer. 

2. Preservation of Ovarian Function. — Sterilization with castration can be achieved 
simply bj' radiation or oophorectomy. However, it is often undesirable to pre- 
cipitate an artificial climacteric, and in this paper, sterilization is taken to mean 
sterilization without castration. 

3. Simplicity for the Patient. — Women who are subjected to sterilization fall gen- 
erally into two groups: A very small group for whom the operation amounts to an 
elective procedure, and the much larger group for whom pregnancy is contra- 
indicated. For many of this latter groxip, general anesthesia and laparotomy 
with a prolonged convalescence arc similar^’ contraindicated. In either group 
the ideal procedure would be one which could be carried out with a minimum 
invalidism. From the point of view of the length of required hospitalization, 
the generally accepted procedures fall into throe principal classes: Those requir- 
ing laparotomy,2 those performed v.aginally,-*. ■'* and bicornuate intrauterine fulgu- 
ration.6. ’ Laparotomy, regardless of the exact technique, remains a major intrusion 
into the peritoneal cavity, with the morbiditj’’, mortality and convalescence commen- 
surate with such procedure.®, o This also applies to the inguinal approach which is 
tantamount to a bilateral inguinal herniorrhaphy with the added disadvantage 
that considerable traction must be applied to the tubes at a time when they can- 
not be directly visualized. ’o Vaginal sterilization by tubal ligation through the 
anterior or posterior cul-de-sac usually requires two to four days’ strict confinement 
to bed, and five to seven days’ hospitalization.® Fulguration of the cornual open- 
ings of the tubes might conceivably become an office procedure, as claimed b}' 
Hyams,’ presenting a method requiring no hospitalization and minimal invalidism. 
This method, however, involves a violation of the uterine cavity, which should not 
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be regarded too liglitlj". An interesting contribution to the problem of reducing 
the convalescence of tubal ligation is the revival by Adair and Brownii of puerperal 
sterilization, combining the postoperative hospitalization of the laparotomy with 
that of the delivery. This, however, solves the problem for onl}' a select group 
of patients, and is not in itself without dangers.12 

4. A fourth criterion which recurrcntl}' is suggested as an attribute of the 
ideal method of sterilization is reiwysihUifi/. Naujoksi^ has summarized the many 
operations which have been devised for reversible sterilization. Neither the methods 
most commonly employed nor the one here proj)osed arc designed to bo reversible. 


TECHNIQUE 

The procedure here presented consists of fulguration of the Fallopian tubes 
through the peritoneoscope, using high freciuency, high voltage i)ulsating current. 
The technique of peritoneoscopy has been amply described by l?uddock,i-' and in 
general we have followed his method. The patient is jirepared as for laparotomy, 
and preoperative pentobarbital and morphine given. Tlie patient is catheterized 
immediately before going to the operating room. Using local anesthesia, a 1 cm. 





s 


Pig^. 2. — Section showing scar of treated area of dog’s cornu. A, Flbrotic band of tissue. 

B, Local vessels (patent). 

incision is made through the skin and anterior rectus sheath just below and to 
the left of the umbilicus. With the patient in Trendelenburg position a small 
trochar is inserted into the peritoneal cavity through the tinj' wound, a pneumo- 
peritoneum induced with a small rubber hand pump, and the XJeritoneoscope intro- 
duced into the abdominal cavitj’. Ordinaril 3 ’' one can visualize the pelvic organs 
satisfactoriljq but should anj" difRcultj’ be encountered, a hand inserted into the 
vagina can manix)ulate the uterus to bring the tubes and ovaries into view.i-* 
Using the biopsj^ forceps, a Fallopian tube is grasped near the cornu and the 
fulgurating current applied until a segment of tube 1 cm. in length is blanched. 
This may be repeated in another location 3 to 5 cm. distally, and the opposite tube 
is then treated in a similar manner. After general abdominal inspection with 
the observing telescope unit of the peritoneoscope, the air is released from the 
abdomen, the peritoneoscope withdrawn and the wound closed with two fine silk 
sutures. The patient ordinarily remains in the hospital twelve to eighteen hours, 
and the sutures are removed in about five days. 
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PATHOLOGY 

Six weeks following fulguration, gross examination showed marked fibrosis of the 
tubes which were contracted to the caliber of a fine cord over a distance of 1 or 2 
cm. at each point of treatment. There were a few small adhesions involving one of 
the fulgurated segments. Cannulization of the normal untreated sections of the 
tubes revealed the patency of these areas (Fig. 1, That no fistulas were 

present was demonstrated by the injection of fluid into the tubes from both the 
uterine and fimbriated ends. 

Microscopic examination revealed destruction of the endosalpinx with marked 
hyaline fibrosis of the entire tube in that area (Fig. 1, B and C). Patency of the 
ovarian vessels was demonstrated to have been preserved. Animal material also 
removed six weeks follo^ving fulguration of the same type but slightly more pro- 
longed, showed reduction of the dog’s cornu to thin threads of tissue over the 



Fig. 3. — ^Untreated section of dog’s cornu. 

areas treated. Microscopic examination of sections taken through several of these 
areas failed to demonstrate anj' trace of the uterine structure. The fine thread 
visible upon gross inspection was found to be composed of the uterine vessels and a 
contracted strand of fibrous scar (Fig. 2). The untreated segments of the cornu 
demonstrated continued vitality of the endometrium and normal appearance of 
the cornual wall (Fig. 3). 

COMMENT 

Cauterization of tlie Fallopian tubes to produce their occlusion was 
suggested as early as 1848 by Froriep,^® who proposed that fused silver 
nitrate be guided to the uterine horns by hollow conductors. Prudni- 
koff,^® ill 1912, suggested transuterine coagulation of the cornual stomas 
as a means of producing sterility. Cauterization or fulguration so em- 
ployed, however, has the disadvantage that the application is carried out 
without direct visualization. 
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Peritoneoscopic fiilguratioii of the Fallopian tubes for the purpose of 
producing sterilization, has not, to onr Imowledge, ever before been tried. 
We do not believe that the literature contains any suggestion concerning 
this use of the peritoneoscope. AVe believe that this method warrants 
further study and clinical trial, because it appears to present certain 
advantages over various other generally accepted procedures : 

Safety. — RuddoclP^ reports accidental perforation of an abdominal 
viscus in 8 (0.88 per cent) of his 900 cases recently surveyed. All but 
one of these accidents were attributable to abdominal pathology suspected 
prior to peritoneoscopy, and which would contraindicate any attempt at 
peritoneoscopic sterilization. In each case laparotomy allowed prompt 
repair of the damage and the morbidity was no greater than for simple 
laparotomy. He reports one death from delayed hemorrhage from liver 
biopsy, which would not occur with simple fulguration of the Fallopian 
tubes. In the 175 peritoneoscopic examinations done at the University 
Hospital in the past three yeai’s, a huge liver extending below the um- 
bilicus was perforated, and the colon, adherent to an old scar in the 
anterior abdominal wall, was entered. Immediate repair was accom- 
plished and recovery was uneventful in both instances. Since the pro- 
cedure is performed under local anesthesia and with very minimal tissue 
damage, the dangers inherent in the use of general anesthesia and the 
likelihood of postoperative embolism, atelectasis and pneumonia are elimi- 
nated. The danger of postoperative hernia is nil. In those cases where 
laparotomy has followed peritoneoscopy, adhesions to previously cauter- 
ized areas has not been a prominent feature. We see no reason to believe 
that adhesions resulting from this procedure should be any more serious 
than those which form around the nonabsorbable tubal ligature of the 
Madlener operation. 

Economy . — Although the procedure is usually performed in an oper- 
ating room equipped with instruments readily available for prompt 
laparotomy in event of accident, the expense is considerably reduced 
through the elimination of charges for general anesthesia, assistants, and 
prolonged period of hospitalization. 

Effectiveness. — ^AAHiile, as discussed above, the ultimate test of effec- 
tiveness of a sterilization method must rest with the accumulation of a 
large series of cases, observed for several years, the effectiveness of this 
method to produce tubal occlusion cannot be doubted. Only after 
further study and clinical application can we evaluate the place of this 
procedure in the field of sterilization. 

CONCLUSIONS 

1. A possible method of sterilization is presented, based on the pro- 
duction of Fallopian tubal occlusion by multiple local fiilgiirations 
through a peritoneoscope. 

2. Pathologic material from both human and animal subjects is pre- 
sented to demonstrate the effectiveness of the method in the production 
of tubal occlusion. 

3. By such a method of sterilization, morbidity, length of convales- 
cence, and total expense ean be reduced to a minimum. 
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STUDIES IN PELVIC IONTOPHORESIS OP A CHOLINE 

COMPOUND'^ 

II. Preoperative j\Ianagement of Uterine Myomas Cojsiplicated by 
Peligc Infection, With a Report of 39 Cases 

Charles A. Gordon, M.D., P.A.C.S., and 
Alexander H. Rosenthal, M.D., P.A.C.S., 

Brooklyn, N. Y. 

(From the Department of Obstetrics and Gynecology, Long Island College of 
Medicine Division, Kings County Eospital and Long Island College Eospital) 

M Y0]\IAS of the uterus are frequently associated with inflammatory 
disease of the tubes and ovaries. 

Kelly and Cullen, i in 934 cases, found one or both tubes adherent to the tumor 
in 423. The frequency in negresses was nearly twice that in white women. The in- 
cidence of association in colored women is reported by Millei-s in 150 cases as 93 
per cent, by Alsobrooks in 1,000 eases as 99.1 per cent, and by Witherspoon and 
Butler^ in 125 cases as 100 per cent. 

Keene and Kimbrough,^ however, found inflammatory lesions in 23.3 per cent 
of their cases, and Baer and his associateso found tubal pathology in only 13.3 per 
cent of 938 cases. These authors do not indicate the ratio of colored to white women 
in their cases. Schmitz, ^ reporting the mortality of 3,129 supravaginal hysterectomies 
performed for myomas at the Cook County Hospital, where about half of the pa- 
tients are negroes, found that pelvic inflammatorj’^ disease complicated 38 per cent 
of their cases, and showed that it contributed heavily to the mortality. In this large 
series, there were 78 deaths, a mortality of but 2.1 per cent, yet in 85 per cent of 
the deaths, or 68 cases, the myomas were associated with pelvic inflammatory^ disease. 
Greenhill,8 in the same type of cases, found that the mortality was ten times as 
great as for simple supravaginal hysterectomy. There is good evidence for marked 
increase in morbidity as well.". » 


Removal of the inflamed adnexa, distorted and often adherent to the 
pelvic walls and intestines as well as the uterus, with collections of 
pus within or about them, adds greatly to the risk of operation by in- 
creasing the difficulty of pelvic surgery and by provoking dangerous 
peritonitis. Infrequently these lesions are caused by spread of infec- 
tion from the tumor itself, but generally infection comes from ivith- 
out, either specific in origin or following abortion or parturition. 

’Read at a meeting of the Brooklyn Gynecological Society, Februarj’ 7, 1941. 
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Women Avith myomas admitted to the hospital with a history of 
pelvic pain, elevated temperature, leueocytosis, and accelerated sedimen- 
tation time are not good risks for operation. Adnexal pathology may 
be suspected, yet diagnosis may not be easy when myomas fill the pelvic 
cavity, and occasionally conditions within the tumor itself, such as 
degeneration, may account for the same clinical picture. 

It has been our experience that strict insistence upon a sedimentation 
time of eighty minutes is an excellent criterion of relative safety. 
Slight leueocytosis may be disregarded, but operation should be de- 
ferred until the temperature and sedimentation time are satisfactory. 
It is our experience that normal sedimentation is re-estahlished very 
slowly, however, ivhen disturbed by degenerative processes within the 
tumor, and contraindication to operation is not present as in adnexal 
disease. The period of preoperativc observation may be shortened if 
the nature of the complication is known. 

In the course of our studies in iontophoresis of a choline compound, 
we have reported our results in the treatment of pelvic infections'*® and 
haAm fully described the rationale and technique of the therapy. Sys- 
temic reactions have also been reported. Our results in tuboovarian in- 
fections have been sufficiently good to Avarrant continued use of this 
method of treatment Avhen operation and other methods of therapy arc 
not indicated. 

CASE AIATERIAL 

During the past two and one-half years, .39 women with myomas and clinical evi- 
dence of pelvic inflammatory disease, or tumor degeneration or hoth, were given 
iontophoresis therapy; .37 cases are from the Kings County Hospital, and 2 cases 
from the Long Island College Hospital.* 

All but 5 Avere negresses ; 22 were multiparas, and 17 primiparas, 7 of whom gave 
a history of abortion. The ages ranged from .35 to 50 years in 21 cases, from 25 
to 34 years in 13 cases, and from IS to 24 years in 5 cases. 

In 32 cases abdominal tenderness or peritoneal rebound pain was noted, and in 
27 cases a firm mass could be felt in the abdomen. In IS cases the mass was larger 
than a five months’ pregnancy, and in 9 cases the size of the mass approximated a 
pregnancy of three to five months’ duration. Pain was a prominent sjnnptom in 
32 cases. In 12 cases there was a clear history of previous .specific infection, and 
4 Avomen had suffered complications folloAving induced abortion. Tender adnexal 
masses AA’ere present in 25 cases. 

The temperature Avas aboA-e normal in 25 cases, generally betAveen 100° and 102° F. 
Anemia Avas uncommon; in only 8 cases AA-as the hemoglobin beloAV 70 per cent 
Sahli, and in each of these it was at least CO per cent. In spite of evidence of pelvic 
infection in 32 cases, leucocyte counts AA-ere generally Ioav, above 10,000 and not 
higher than 15,000 in only 1.3 cases, though the count Avas 23,300 in one case. The 
polymorphonuclear differential count folloAA-ed the total leucocyte count in its 
variation. 

Sedimentation time Avas a much better index of the presence and activity of in- 
fection. In all but tAvo cases it AA-as accelerated. The normal figure according to 
the method Ave use is eighty minutes plus for a drop of IS mm. of the erythrocyte 
mass in the sedimentation time tube. The time noted on admission to the hospital is 
shown in Table I. 

In 28 eases the diagnosis of adnexal disease associated AA'ith uterine myomas was 
made, yet in 4 of these cases unsuspected degeneration of a fibroid AA’as present as 
Avell, in 1 case proving to be the sole complication. In S cases the differential 
diagnosis could not be made. At operation, degeneration alone Avas found in 1 case, 
pelvic infection alone in 4 cases, and both degeneration and infection in 3 cases. 

♦AVe are indebted to Dr. AA’illiam A. Jewett and Dr, Harvey B. MatthCAVS for per- 
mission to use these cases. 
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Table I 


DATE 

CHICAGO MUNIC- 
IPAL SOCIAL 
HYGIENE CLINIC 

s 

CHICAGO LYING-IN H^ 

smear 

OSPITAL 

1 culture 

treatment 

URETHRA 

m 

►4 

P W 

04 o 

CERVIX 1 

CQ 

W ^ 1 

D W 

0- o 

cervix 

URETHRA 



12/ 5/39 

- 



- Many 

- Epitli. 

4+ 


Local 

12/12/39 

- 

1 

1 

- Many 

- Many 

- 



1/10/40 

- 


1 

- Many 

- Shreds 

- 



1/25/40 

- 



- Mod. 

- Epith. 

- 



Postmenstr. 









2/20/40 

- 



- Mod. 

- Epitli. 

- 



2/28/40 

- 



- Many 

- Few 

- 



Menses 






j 



3/19/40 

- 



- Bare 

- Mod. 

4+ 

4-t 


4/ 2/40 

- 



- Few 

- Epith. 

- 

- 


4/15/40 

- 



- Few 

- Epith. 

i - 




Table II 


date 

CHICAGO MUNIC- 
IPAL SOCIAL 
HYGIENE CLINIC 

i 

1 

i 

CHICAGO LYING-IN HC 

SMEAR 

ISPITAL 

1 CULTIHIE 

TREATMENT 

CERVIX 

05 

w J 
p m 
a. o 

URETHRA j 

W i 

*4 1 

CO J 

P P i 

0- Cj 

p 

o 

P 

PO 

p 

SMEAR 

CULTURE 

2/6/40 

- 



? Diplo- 

- Occa- 

4+ 

4+ 

Local 





COCCUS 

sional 




2/15 

- 


! 

- Occa- 

- Shreds 

4-t 







sional 





2/20 

- 



- Pew 


_ 



2/27 

- 



- Pew 





Postmenstr. 









3/5 

- 



- Few 


Overgrown 


3/18 

- 



- Epith. 


- 

- i 


Menses 









3/29 

- 



- Epith. 


- 

- 


Postmenstr. 









4/5 

- 



- Mod. 

- Epith. 


+ 


4/12 

- 



- Mod. 

- Epith. 

- 

- 


4/19 

! _ 



- Many 

- Shreds 

- 

- 



These patients might have been considered cured even in a clinic 
which required several consecutive negative smears for discharge. Table 
IV might explain some of the reported relapses in patients who had re- 
ceived chemotherapy but whose negative smears were not an indication of 
cure. Table V shows twelve patients whose cultures remained positive 
for more than two Aveeks after smears had become negative. 

Notwithstanding the fact that cultures have been transported for 
several miles during all seasons and Avitliout special precautions for pro- 
tection, they have proved to be far superior to smears as a criterion of 
cure. In women the status of infection is determined by smears and 
Other patients showed persistent positive cultures although the smears 
were consistently negatiA’^e, 



































1046 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Supravaginal hysterectomy with removal of both tubes and ovaries was performed 
on September 20. The uterus was as large as a six months’ pregnancy and studded 
with fibroids, with thickened tubes adherent posteriorly. Manj' tumors were in vary- 
ing stages of red degeneration and liquefaction necrosis. Histologic examination 
of the tubes and ovaries showed adhesions, edema, and fusion of contiguous folds 
in the tubal lumina. No inflammatory cells or exudate were seen, and it is possible 
that hyperemia and edema were due to treatment. Postoperative course was febrile, 
the temperature reaching 101° P. She was discharged well on the thirteenth day 
after operation. 

In oiir experience, myomas with degeneration liavc responded un- 
favorably to iontophoresis, and we have made use of this finding in 
arriving at a diagnosis (Table II). 

Table II. Effect of Ioxtopiiohesis ox Sedimentation' Ti.me. DEOENEnATiON of 

Myomas 


TYPE OP DEGENEPATION 

NO. OF TBEAT- 

MENT.S 

TI.ME PERIOD 
(DAYS) 

CHANOE IN SEDI.MENTA- 
TION TI.ME (MINUTES) 

Red, extensive 

4 

10 

20 unchanged 

Red and liquefaction 

7 

2S 

40 to 22 

Liquefaction 

9 

28 

45 to 20 

Liquefaction 

4 

42 

20 to 15 


Table III. Effect of lONTOPiionnsis on Sedimentation Time. ;Myomas 
Associated With Pelvic Inflammation 


ADNEXAL PATHOLOGY 
(LABORATOPvY) 

NO. OP 
TREATMENTS 

DAYS 

CHANGE IN SEDI- 
MENTATION TI.ME 
(.MINUTES) 

Pyosalpinx; chronic salpingitis I 

4 

8 

20 to 80 

Edema of tubes 

S 

20 

27 to 80 

Acute and chronic salpingitis 

9 

25 

21 to so 

Healed salpingitis and perisalpin- 

4 

10 

20 to so 

gitis 




Subacute and chronic salpingitis; 

C 

17 

35 to SO 

abscess 




Subacute and chronic salpingitis; 

5 

10 

35 to SO 

pyosalinx 




Subacute salpingitis 

5 

14 

40 to 80 

Peri-oophoritis 

7 

14 

20 to 75 

Subacute and choronic salpingitis 

6 

10 

40 to 70 

Subsiding adnexal infection 

O 

t» 

5 

00 to SO 

Subacute and chronic salpingitis; 

s 

25 

12 to 22 

large cyst 





Women with pelvic inflammation and myomas not undergoing de- 
generative changes responded very avcII to iontophoresis as a rule. 
Pain Avas relieved in 75 per cent of the cases. Sedimentation time 
response is noted in 12 eases in Table III. All these patients Avere oper- 
ated upon, and all uteri, tubes, and ovaries Avere examined microscop- 
ically. 

An example of the type of response seen in this group folloAVS: 

E. S., colored, aged 45 years, was a patient in Kings County Hospital for two 
weeks in June and July, 1937, with a diagnosis of myoma of the uterus complicated 
by pelvic inflammatory disease. After a febrile course with temperature reaching 
103° E., she signed her release. 

She was readmitted on April 11, 1939, with a temperature of 100.4° E., complain- 
ing of lower abdominal pain. Examination showed tenderness in both lower 
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Table I. Sedimentation Time on Admission 


TIME 

NO. OE CASES 

' 

7 to 20 minutes 

12 


20 to 40 minutes 

14 


40 to 60 minutes 

11 


60 to SO minutes 

2 


Total 39 


In only 2 cases was the clinical evidence definite enough to warrant a diagnosis of 
degeneration alone, and this was confirmed at operation. In 1 case, in ivhich the 
sedimentation rate was forty minutes, no cause was found at operation. 

Hysterectomy was performed in 32 eases, with removal of one or both adnexa in 
27 cases. The high percentage of operation afforded an excellent opportunity for 
ascertaining the type of pathology' treated. In every case the possible effect of 
iontophoresis was carefully studied, and all excised tissue subjected to gross and 
microscopic examination. 

In 11 cases myomas in varying stages of red degeneration and liquefaction 
necrosis were found, and in 4 of these cases no evidence of pelvic inflammation 
could be demonstrated. Edema and congestion were occasionally' observed. In the 
adnexal inflammation group, there were 5 cases of pyosalpinx or ovarian abscess. 

In 12 eases marked edema and congestion were observed on histologic examination 
of the tubes, and hyperemia of the pelvic peritoneum and occasionally petechial 
hemorrhages of the serosa of the uterus were noted at operation. Recent experiments 
in which iontophoresis had been given a few hours prior to laparatomy for pelvic 
pathology not associated with infection indicate that these findings can be duplicated. 

At first it was thought best to allow a reasonable time for the usual bed rest im- 
provement, before instituting iontophoresis. So, in 7 cases, at least two weeks 
elapsed before special treatment. Later, when we thought iontophoresis valuable in 
shortening preoperative preparation, it was given earlier, thougli in 9 cases, five days 
at least elapsed. An average of six treatments was given, one every other day. 
Twelve was the largest number of treatments given to one patient. 

Operation was performed when the clinical objectives of normal temperature over 
a period of time, normal leucocyte count with normal polymorphonuclear differential 
and normal sedimentation time were achieved. If temperature remained normal over 
a period of one or two weeks, yet sedimentation time failed to reach normal, 
laparotomy was performed in spite of this finding, for we assumed that degenerated 
myomas rather than pelvic infection would be found. Brief history' of the following 
two cases will illustrate; 

Case 1. — D., colored, aged 34 years, was admitted to Kings County Hospital 
on Jan. 29, 1939, with a history of vaginal spotting and right lower quadrant pain 
for one week. Temperature ivas 101° P., leucocyte count 12,400, hemoglobin 73 per 
cent Sahli, and sedimentation time twenty' minutes. A hard smooth tender mass 
rising to the umbilicus was felt in the abdomen. The impression was degeneration 
of a myoma. 

Temperature became normal two day's later and remained so. Iontophoresis ivas 
begmn on February' 10, and four treatments were given during the next ten days. 
Sedimentation time remained twenty' minutes. Supravaginal hysterectomy' was per- 
formed on February' 27. At operation, no pelvic inflammatory' disease was seen ; 
two huge fibroids were found, the larger shoiving extensive red degeneration. Post- 
operative recovery' was smooth. 

Case 2. — E. L., colored, aged 39 years, was admitted to Kings County Hospital 
on July 27, 1939, with a history' of progressive enlargement of the abdomen for ten 
months and discomfort in the abdomen for three months. Examination showed a 
large, tender, multinodular mass fixed in the lower abdomen. The leucocyte count 
was 7,600 with 54 per cent polymorphonuclears, 74 per cent Sahli hemoglobin, and 
sedimentation time sixty' minutes. She remained afebrile for three weeks, but the 
sedimentation time became forty' minutes. Iontophoresis was begun on August 23, 
and 7 treatments were given during the next nineteen days. 
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Table IV. Effect of Iontophoresis on Sepi-mentation Time. Degeneration of 
Myo.mas and Pelvic Inflammation 


TYPE 

(laboratory) 

infection 

(laboratory) 

NO. OF 

treat- 

ments 

DAYS 

CHANGE IN 
SEDIJIENTA- 
TION TIME 
(MINUTES) 

Red and liquefaction 

Perisalpingo-ooplioritis ; 
hydrosalpinx 

5 

11 

30 to 80 

Red, subsiding 

Perisaliiingo-oophoritis 

I 

9 

30 to SO 

Red, subsiding 

Subacute and chronic 
salpingitis 

G 

30 

23 to 70 

Hemorrhage and 
edema 

Subacute and chronic 
salpingitis 

o 

O 

4 

25 to 75 

All types 

Bilateral pyosalpinx; 
abscess 

32 

30 

10 to 35 

Hemorrhage and 
edema 

Perisalpingitis; hydro- 
salpinx 

3 

31 

45 to 35 


2MORTALITY' 

Death in one ease, clearly not due to iontophoresis therapy, is reported: 

"W. L., coloTcd, ageJ 43 years, was ailniitted to Kings County Hospital on .Inly S, 
1939, complaining of abdominal pain. The uterus was nodular and the size of a 
three and one-half months’ pregnancy; motion caused pain. A tender adnexal mass 
was palpated. Sedimentation time was twenty minutes. 

Iontophoresis therapj- was begun on August 32 because of persistence of rapid 
sedimentation time. Five treatments were given before September 1, with a rise 
in sedimentation time to fifty minutes. 

Supravaginal hysterectomy with bilateral salpingo-oophorectomy was performed 
on September 20. At operation the uterus was enlarged to the size of a three 
months’ pregnancy by myomas, and both adnexa were involved in bilateral chronic 
inflammator}' masses which were adherent to the posterior surface of the uterus and 
to the peritoneum of tlie cul-de-sac. During tlie cour.so of the operation, a large 
hematoma formed in the right broad ligament. 

The pathologic report described myomas of the uterus and diffuse subacute and 
chronic salpingitis with perisalpingitis and peri-oophoritis. 

On the day following operation when the patient appeared to be in good condition, 
she suddenly ^Yent into collapse, showed muscular twitchings of the face, and died. 
Death was thought to be due to postoperative embolism. 

EVALUATION OF IONTOPHORESIS THERAPY 

Our estimation of the value of pelvic iontophoresis is based upon 
unusually rapid improvement in the clinical and laboratory data signifi- 
cant of infection. Subsidence of fever, pain and abdominal tender- 
ness, diminution in size of inflammatory masses, and more favorable 
leucocyte counts and sedimentation rates have been the criteria of im- 
provement. 

It is clear of course, that subacute or chronic pelvic inflammatory 
disease, whether associated with myomas of the uterus or not, tends to 
improve on bed rest alone. 

In our opinion it is impossible to set up a parallel series in study of 
the effect of any method of therapy in pelvic inflammatoiy disease. 
Adnexal pathologj^ varies so widely that lesions apparently similar are 
not identical in histology, bacteriology, or type, character and location 
of associated pelvic exudates. Observation of approximately 500 cases 
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quadrants of the abdomen, the uterus enlarged to the size of a two and one-half 
months’ pregnancy, and a tender adnexal mass posterior to the uterus. The leucocyte 
count was 0,000 with 71 per cent polymorphomiclcar.s, hemoglobin 71 per cent, 
and the sedimentation time twenty minutes. 

Pelvic iontophoresis was given four times between April 11 and April 20. The 
sedimentation time on April 19 was more than eighty minutes. 

Supravaginal hysterectomy, with bilateral salpingo-oophoreetomy, was performed 
on April 21. The uterus was enlarged by myomas to the size of a two and one-half 
months’ pregnancy, and both tubes and ovaries were densely adherent in the cul-de- 
sac. One tube was the site of a pyosalpinx, the other tube showing evidence of 
chronic salpingitis. On histologic examination, edema and marked dilatation of blood 
vessels were seen. Postoperative recovery was smooth. (Fig. 1.) 


Wlieii degenerating myomas were associated with pelvic inflamma- 
tory disease, a variety of results were obtained as shown in Table IV. 
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Fig. 1. — E. S. Fibroid uterus with pyosalpinx. Supravaginal hysterectomy and 
bilateral salpingo-oophoreetomy. Smooth postoperative course. Seel. T., sedimenta- 
tion time ; L iontophoresis. 



Fig. 2. — M. W. Multinodular fibroid uterus with degeneration and massive pelvic 
and abdominal infection. (Bilateral pyosalpinx, ovarian abscess, and generalized 
peritoneal adhesions.) Sed. T., sedimentation time; I, iontophoresis; T, transfusion. 


One of these cases is briefly reported since, after a control period in the hospital 
of one month, with sedimentation time becoming more rapid ; improvement coincided 
with iontophoresis therapy. Hei progress is shown in Fig. 2. 

M. W., colored, aged 29 years, was admitted to Kings County Hospital on July 1, 
1939, complaining of abdominal pain and vaginal bleeding for fifteen days. Exami- 
nation showed a huge multinodular mass filling the pelvis and rising 7 cm. above 
the umbilicus. X-ray showed elevation and flattening of the dome of the diaphragm. 
Temperature was 99.0° F., leucocyte count 23,300 with 78 per cent polymorpho- 
nuclears, hemoglobin 71 per cent Sahli, and sedimentation time twenty-two minutes. 

After bed rest for one month, sedimentation time was ten minutes, temperature 
rising occasionally to 101.8° F. Iontophoresis was given eight times between 
August 2 and August 30. Sedimentation time rose to forty-four minutes on Sep- 
tember 18, and forty-five minutes one week later. 

On October 9 supravaginal hysterectomy with removal of both adnexa was per- 
formed. The tumor was adherent to sigmoid, transverse colon, and stomach; two 
large pyosalpinges were present. Peritoneal adhesions were fibrinous, separating 
easily, with small pockets of clear serous fluid between them. Postoperative recovery 
was smooth. (Pig. 2.) 

The pathologic report showed myomas in various stages of degeneration, including 
edema, red degeneration, and calcification; the adnexa showed bilateral pyosalpinx 
and ovarian abscess. 
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6. In cases of myomas, wliere the differential diagnosis between ac- 
companying infection and degeneration is difficult, iontophoresis may he 
helpful in preventing undue preoperative delay while awaiting satis- 
factory laboratory data. 
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DISCUSSION 

DR. MORRIS GLASS. — From Jan. 1, 1935, to Dee. 3], 1940, 610 uteri have been 
removed by the College Division at the Kings County Hospital; 49 vaginally and 
the remaining 561 through the abdomen. The abdominal hysterectomies were divided 
as follows: 473 supravaginal operations; 5 patients died, yielding a mortality of a 
little more than 1 per cent. Tlic remaining SS wore total hj’sterectomios, and in 
this group 4 patients, or 4.5 per cent, died. In analyzing the 9 deaths it was noted 
that 6, or 66% per cent, wore associated with fibroids having pelvic inflammation. 
In addition, 4 of the patients eviscerated postoperatively, which undoubtedly was 
a major factor in causing doatli. 

Two procedures have been instituted recently in the hope of decreasing our 
mortality. The first of these was pelvic iontophoresis. For the past two and onc- 
half years, this form of treatment has been used, ns mentioned tonight, on patients 
with fibroids complicated by inflammatory adnexal masses. It would appear from 
the results that the preoperative stay in the hospital might be shortened, tho masses 
tend to become smaller, loss tender and more mobile and the cellulitic involvement 
less pronounced. All of the.se factors would tend to decrease the difficulties at 
operation and load to a smoother and less complicated postoperative course. It is 
plausible to presuppose, however, that pelvic iontophoresis would have no effect what- 
soever on large fibroids in which extensive degeneration had taken place, because of 
the marked disturbance of the blood supply in the tumor. 

The second important addition to our armamentarium in reducing the mortality, 
we feel, is the decrease of wound disruption as a postoperative complication. Since 
November, 1939, all laparotomic.s, unless a specific contraindication existed, have 
been sutured throughout with interrupted fine black silk, including the peritoneum. 
During this period there has been no evisceration on our service. We feel that the 
elimination of this formidable complication has helped us improve our end-results 
attested by our hysterectomy figures for the year 1940, during which time 88 supra- 
vaginal and 33 total hysterectomies were performed without mortality. 


Guimaraes, P. Duarte. A Case of Intra-peritoneal Hemorrhage of Ovarian Origin, 
Rev. de gynec. e d’obst. (Rio de Janeiro) 2: 20, 1940. 

The author reports the history of a girl 17 years old with a clinical history 
of recurrent appendicitis. At operation, the ovary on the right side was found to 
be ruptured and bleeding; the abdominal cavity was full of blood. The ovary was 
not removed, but the rent in it w’as sutured. The patient recovered. The author 
discusses at great length the differential diagnosis between appendicitis, follicular 
hemorrhage, ectopic pregnancy, etc. 


Mario A. Castallo. 
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ol pelvic infection a year in onr wards at Kings County Hospital lias 
made ns reasonably familiar with what to expect from bed rest, trans- 
fusion, and supportive therapy. Not infrequently rapid sedimentation 
lime is the only indication of complication. On the basis of objective 
findings alone, we have classified our results in all 39 cases. 

1. Good effect: When response has been striking. 

2. Doubtful effect: When response has been good, but no better 
than we have seen occur with ordinary supportive therapy. 

3. No effect: When the condition remained essentially unchanged. 

4. Untoward effect : When clinical evidence of exacerbation of in- 
fection or degeneration followed therapy. 

Table V. Effect of Iontophoresis in jSIyomas of the Uterus 


effect 

PELA'IC INFLAMMATION 

KEGENER-ATION 

COMBINED 

Good 

11 

— 

4 

Doubtful 

7 

- 

2 

Untoward 

2 

3 

1 

None 

5 

1 

- 


In 3 eases with questionable complication, 2 had a good and one had 
a doubtful result. 

The best results were obtained in cases of myomas associated with 
pelvic inflammatory disease. No result at all or exacerbation of symp- 
toms followed use of iontophoresis in eases of mj^mas with degenera- 
tion. 

We believe that iontophoresis is a valuable method of therapy for 
chronic pelvic inflammatory disease associated with uterine myomas. 
The preoperative time is shortened and the risk of operation decreased. 
Our experience witli iontophoresis in degenerated myomas is limited, 
yet it may be a new aid in diagnosis of difficult cases. 

SUMMARY AND CONCLUSIONS 

1. Wc have called attention to the risk of operation when myomas are 
associated with pelvic inflammation. 

2. Pelvic iontophoresis was given during the preoperative prepara- 
tion of 39 cases of myomas of the uterus, associated with pelvic inflam- 
matory disease, degeneration of myomas, or both. Hysterectomy Avas 
performed in 32 cases, and in 27 one or both tubes and ovaries were 
excised. 

3. Material for pathologic study Avas available, thus affording an 
excellent opportunity for determining the type of pathology treated 
and the effects produced. 

4. The preoperatwe preparation of myomas associated Avith pelvic 
inflammatory disease may frequently be shortened by this method of 
therapy, and the operative risk decreased. 

5. In eases of myomas complicated by degeneration, iontophoresis 
either had no effect, or accentuated the degenerative processes. 
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Pig. 1. — Incisions in tiie vestibular and vaginal mucosa. Tliose .sketches depict a 
secondary opei'ation for incontinence, in whicli a previous operation cured an asso- 
ciated cystoceio witiiout estaljlisliing bl.iddcr conti-ol. A sliows tlic lower part of tlie 
incision in this case. /J sliows tlie lower part of tlie incision ns usually made. 



Fig. 2. — Retention catheter in place. Vestibule and adjacent vagin.a denuded, e.v- 
cept for one-eighth inch of mucosa left around the meatus. A Bonney (fixation, or 
“W”) suture replaces the anterior traction .suture. Urinary meatus is brouglit up 
under the clitoris. This suture is not tied at this time. 



PARAURETHRAL FIXATION 


A New Operation' for the Cure of Relative Incontinence 
OF Urine in Women 

Sajiuel Gordon Berkow, M.D., Perth Ajiboy, N. J. 

P ARAURETHRAL fixation” is a modified combination of two pro- 
cedures long used for the relief of urinary incontinence in women. 
These procedures are: (1) advancement of tlie urinary meatus to .iust 
below the clitoris, as recommended bj’ Pawlik, Dudley and others, and 
(2) suburethral reefing. 

Reports on either type of operation alone claim numerous successes 
and admit some failures. But my personal experience, limited to sub- 
urethral imbrication and the Kelly stiteli, has been disappointing. 
Recent literature indicates that the “few failures” comprise from 15 
per cent to 40 per cent. 

The first step of the operation proposed elevates the lax urethra, in- 
creasing its length and narrowing its lumen; the second step buttresses 
the lengthened urethra with tivo layers of muscle, the pubococcygeal 
fibers of the levators* forming the first layer, and the bulboeavernosus 
muscles the second layer. 

The primary object of this operation is not merely to fuse two 
techniques. The satisfactory results of parametrial fixation in uterine 
prolapse prompted the application of similar principles to the surgery 
of incontinence. More directly, therefore, the new operation is derived 
from the technique of parametrial fixation, as described by Dr. Robert 
T. Frank. For this reason, the name paraurethral fixation, suggested 
by Dr. M. A. Goldberger, has been adopted for this operation. 

In the past five years, 21 patients have been operated upon by me 
with this technique. All of these patients had relative or “stress” in- 
continence. Two patients were operated upon within the past month, 
and although they are now continent, a longer time must elapse before 
the results can be properly evaluated. The first patient and one other 
were not relieved. In the remaining 17 patients complete bladder con- 
trol was restored. When these patients were last seen, two months to 
nearly three years after operation, incontinence had not recurred in a 
single instance. 

technique 

After due preparation, with the patient in the lithotomy position, each labium is 
fastened laterally with a suture. A traction suture is placed just below the clitoris, 
and another is placed carefully in the vaginal mucosa below the urethral opening 
of the bladder. This point need not be defined exactly. Sufficient exposure will 
be obtained if this suture is placed about 5 cm. below the external urinary meatus. 
The traction sutures are not tied. Upward traction on the superior suture and down- 

* Variously named in gynecologic literature (pubocervical muscles, fascia pubo- 
cervicaiis, piibovesicocervical musculofascial sheatli). these .structures are anatomically 
the median fibers of the pubococcygeus muscles, part of the levator sling. 
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ward and outward traction on tlie inferior suture brings tlie quadrilateral area of 
tlie vestibule and anterior vagina into a single plane. Keeping the -whole area under 
sufficient tension, the quadrangle is outlined by a mucosal incision. This starts 
below the clitoris, runs parallel to the retracted labia minora and then downward 
and medially to the vaginal mucosa .iust above the lower .suture. A second incision 
encircles the urinary meatus about one-eighth inch from the orifice. By sharp and 
blunt dissection, the area delimited by these incisions is denuded of its mucosa 
(Big. 1). A self -retaining catheter inserted into the bladder aids the suburethral 
denudation. 

Now a Bonney suture in the upper angle of this incision replaces the 

superior traction suture. Twisted silk has been used in this suture, but chromicized 
catgut (No. 2) has proved equally satisfactory. This suture is best started through 
the apex of the incision, passing through the mucous membrane close to the cut edge. 


y .•>'/ A-AAv/X*'! 'v ' 



Pig. 5. — Operation completed. Catheter removed. (It is hotter to leave it in for 

fortj'-cight hours.) 

Each end of this suture, threaded on a curved cutting needle, is brought down to the 
urinary meatus, and is carried deeply upward and laterally through the bulbo- 
cavernous muscle on its own side, to emerge on the vestibular surface about one- 
fourth inch from the median line and as far in from the cut surface as possible 
(about one-half inch). The free ends of this suture are caught in a single clamp. 

The mucosa surrounding the meatus is now grasped with a dissection forceps. 
By traction on the suture and the forceps, the urethra is brought up under the 
clitoris, until the cut mucosal surfaces are opposed. If the urethra cannot be elevated 
readily, it is necessary to free the urethra with the back of the scalpel by gentle 
pressure against the lateral attachments of the urethra. An assistant holds the 
urethra in the new position by continued traction on the clamp holding the free 
ends of the W suture. 
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Fig. 3. — Urethra pulled up (for purposes of illustration, the mucosal rim around 
the meatus has not been pulled up to the mucosa belov/ the clitoris). First row of 
reefing sutures, bringing tlie pubococcygeal fibers of the levators together under the 
urethra. The highest of these sutures should be at. or just behind, the inferior margin 
of the symphysis. Second row of reefing sutures in place, not tied. 



Fig. 4. — Second row of reefing (or buttressing) sutures tied, bringing the bulbo- 
cavernosus muscles together under the urethra. These sutures cover the sutured pubo- 
coccygeus and extend up on the anterior surface of the symphysis to the meatus. The 
paraurethral fixation sutures are inserted as numbered, and tied in the following 
order: 2, 3, 4, 1. 
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cultures from both cervix and urethra. Since one or both sites may be 
involved, Table VI presents the results of both cervical and urethral 
smears as compared with cultures. 

The smears have been examined A'ery carefully. Even after long 
search there are many slides in which typical diplocoeci can be found 
extraeellularly but not intracellularljL These slides have been further 
subdivided into those in which the diplocoeci were found in typical 
clump formation and those in which only scattered unclumped organisms 
were found. 
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Starting below tlie uretlirovesicle junction^ wliicli is located by gentle traction 
on tile catlieter, interrupted sutures of cliromieized catgut are placed in the fascia- 
covered levator muscle (pubococcj’geal portion) to either side of the urethra. The 
last suture is placed below the meatus. These sutures are tied from below upward, 
buttressing the posterior surface of the urethra with the museulofascial layer of 
suburethral tissue. The medial borders of the bulbocavernosus muscles now stand out 
sharply on either side of the upper half of the first row of reefing sutures. The 
bulbocavernosus muscles are also united in the midline with interrupted chromic 
catgut sutures. 

Bonney sutures, which maj' here be called paraurethral fixation sutures, are now 
placed, one to either side of the urinary meatus. As before, the central portion of 
these sutures are placed first, to avoid injury to the urethra. The lateral parts of 
these sutures again transverse the bulbocavernosus muscle. In this manner the 
terminal portion of the urethra is supported laterally, and the mucosal edges to 
either side are approximated. 

A fourth Bonne3' suture is placed posteriorlj-, traversing in similar fashion the 
mucous membrane of the vagina and that surrounding meatus. This suture is carried 
deep through the bulbocavernosus and pubococcj’geal muscles, lateral to the sub- 
urethral reefing sutures previously^ inserted and tied, emerging on the vaginal 
mucosa. They are tied in the following order: The two lateral sutures first, then 
the posterior suture, and finallj' the anterior suture. 

Finally, the remaining gaps in the vaginal mucosa below the meatus are closed 
with continuous or interrupted sutures of cliromieized catgut. The retention 
catheter is left in place for forty-eight hours. 

DISCUSSION 

The closing mechanism of the female bladder has been investigated 
by several methods : dissection, x-ray, and intubation. Deductions for 
these studies vary as widely as the methods, and none is accepted gen- 
erally. There is, therefore, no certain physiologic basis upon which the 
choice of operation in relative incontinence may be urged. 

Natvig claims that stress incontinence is due to insufficient support on the part 
of the muscles and fascia surrounding the urethra. Kennedj’’ believes in the ex- 
istence of a voluntarj^ sphincter, which maj^ be compromised b.y direct injur}' or 
indirectly through distortion or fixation. Eubin, Newman and Davids state that 
"incontinence is probabty due to incompetence of both the internal or external 
sphincters.” Bonnej' and Watson assert that laxity of the anterior musculo- 
fascial sheath is responsible for stress incontinence, through a loss of the valve- 
like action at the angle between the urethra and bladder. Thomsen claims to have 
demonstrated that the closing mechanism is primarily a function of the urethra 
itself, and only secondarily of its surroundings, the mechanism failing when the 
angular bend in the urethra (Heiss’s loop) is absent. Martins ascribes stress in- 
continence to defective sphincteric control of the urethra, and describes a lisso- 
sphincter and a rhabdosphincter. 

It is altogetlier possible that bladder control may depend upon more 
than one factor. If this is so, incontinence could result from various 
types of injury and in some instances, perhaps in many, several factors 
may be involved at the same time. This would account for the fact 
that operations based on different conceptions of the mechanism of 
bladder control have a substantial percentage of both successes and 
failures. I believe that the most important elements in this operation are 
the two layers of suburethral sutures and the fact that more of these 
supporting sutures can be placed when the urethra is lengthened. It 
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may be argued, however, that Dudley and others have cured relative in- 
continence liy simple elevation of the urethra, without suburethral rein- 
forcement. Moreover, it is well known that cystocele may exist without 
incontinence and that urinary incontinence may actually occur after a 
thorough cystocele repair. It ■would seem, therefore, that .suburethral 
reinforcement is not the only factor in establishing bladder control. 

The operation here described has been successful in 17 out of 19 eases 
which have been followed for sufficient time to be properly evaluated, 
and appears to be successful in two more recent cases. It is upon this 
record, rather than on most questions of rationale, that this operation of 
“paraurethral fixation” for stress incontinence is presented. 

I wish to express my appreciation of the fact that I was able to perform tliis opera- 
tion upon autopsy material made avail.able by Dr. William C. Wilontz, county physi- 
cian, and upon five patients from the surgical ward services of Dr. George "W.' Fitliian 
and Dr. AVilliam H. McCormick. Jr. 
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THE IMMEDIATE TREAThlENT OF OBSTETRIU 
HEMORRHAGE AND SHOCK^ 

Charles A. Gordon, M.D., P.A.C.S., Brooklyn, N. Y. 

P uerperal mortality in the City of New York steadily declines, 
yet puerperal deaths from hemorrhage grow no less. In 1938 there 
were 357 puerperal deaths, in 97 of Avhich, or 27 per cent, hemorrhage 
was an important factor. In 1939 there were 320 deaths, and 90 deaths 
to which hemorrhage contributed, or 35.5 per cent. In the Borough of 
Brooklyn, if deaths from hemorrliagc are combined with those due to 
accidents of childbirth, as largely due to hemorrhage and shoek asso- 
ciated with delivery, we find similar high figures, with but slight im- 
provement in the situation; in 1938 there were 127 puerperal deaths, 
with 52 deaths, or 41 per cent, due to hemorrhage and shoek, and in 
1939 a total of 110 puerperal deaths with 42 deaths, or 38 per cent, due 
to these joint causes. 

Our interest in this problem grows with our experience in our Brook- 
lyn obstetric conferences, in which we inquire into the circumstances 
of puerperal death. Hemorrhage is the outstanding controllable factor 
in Brooklyn. It is common for patients to receive small amounts of 
blood or none at all, and in many cases transfusion is performed too 
late. Frequently no preparations for transfusion have been made, until 
evidence of shock has appeared. All the details of our 1940 deaths are 
not yet available for study, yet the bare facts in 6 cases assigned to 

‘Read at a meeting of the Brooklyn Gynecological Society, Februai'y 7, 1941. 
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hemorrhage, though selected at random, ■will illustrate the points I wish 
to make. All these patients were delivered in hospitals. 

Case 1. — In a primipara, aged 25 years, hemorrhage occurred two hours after 
forceps delivery. Two hours later, a more profuse hemorrhage was followed by 
shock with blood pressure 64/60. With use of ergotrate, morphine and 1,000 c.c. of 
dextrose she improved, and blood pressure rose to 122/66. Her condition remained 
good for three hours, when she died in shock. 

Case 2. — In a para iii, aged 34 years, profuse post-partum hemorrhage was treated 
by vaginal packing, massage of the fundus, and Trendelenburg position. One-half 
hour later, the pulse became rapid and thready, and her respirations were shallow, 
and she was given 2,000 c.c. of 5 per cent dextrose. When systolic pressure fell to 
40, she was given caffeine. One hour later, 5 per cent dextrose was repeated, and 
200 c.c. of whole blood given. Three cubic centimeters of coramine and 3 c.c. 
of adrenalin were given before death fifteen minutes later. 

Case 3. — In a para i, aged 29 years, spontaneous deliveiw was followed bj' profuse 
hemorrhage, and 1,000 c.c. of 5 per cent dextrose was given. One hour later another 
profuse hemorrhage occurred with profound shock. The vagina was packed and 
1 c.c. of coramine was administered. An hour later % gr. of morphine sulfate was 
given. Two and one-half hours after delivery, she received 750 c.c. of blood by trans- 
fusion. She did not improve, and coramine and adrenalin were given. She died 
in shock two hours after transfusion. 

Three eases of shock following cesarean section follow ; 

Case 1. — Primipara, aged 20 years, had a cesarean section after thirty-six hours 
of labor. Considerable hemorrhage occurred during the operation, and 3 c.c. of 
pituitrin were given. Shock occurred before closure of the uterine incision. Cardiac 
stimulants were given, 3 c.c. of adrenalin, 2 c.c. of coramine, 2 c.c. of digifoline, and 
500 c.c. of 10 per cent dextrose solution. Transfusion was begun one hour after 
operation, and 2 c.c. of adrenalin was repeated. She died in shock shortly after 
transfusion. 

Case 2. — Primipara, aged 24 years, had a cesarean section after a long labor and 
failed version. Blood loss was estimated at 500 c.c. Shock following operation was 
managed with 1,000 c.c. of 5 per cent dextrose, coramine, and caffeine. Blood trans- 
fusion of 500 c.c. was given, but shock became more profound and death occurred. 

Case 3. — Para i, aged 27 years, shortly after her return to bed following elective 
cesarean section, suffered a profuse hemorrhage, for which she received 1,000 c.c. 
of 10 per cent dextrose solution. One-half hour later, bleeding recurred, and the 
uterus was packed. During the next half hour she bled through the pack and trans- 
fusion was attempted. She died in shock. 

DISCUSSION 

It is not my purpose to examine tlie eotiditions and circumstances 
which give rise to obstetric hemorrhage, or to discuss measures for its 
actual control. Knowledge of methods of prevention is fundamental, 
and successful management of serious hemorrhage depends largely upon 
the skill of the obstetrician and timely replacement of blood loss. We 
cannot always prevent hemorrhage, or even stop it, yet we can be pre- 
pared for it, aeutel}'^ conscious of its importance as a forerunner of shock. 

Every physician has seen shock follow hemorrhage; the cold, clammy 
skin, ashen cyanotic pallor, shallow respiration, steadily falling blood 
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pressure, the small rapid pulse which is finally lost, and apathy and 
unconsciousness just before death. This syndrome is the result of 
hemorrhage, jmt dehydration, long labor, and anesthesia may initiate it 
or contribute to it, and often precipitate it when blood loss alone would 
not have done so. 

It has been shown that large doses of barbiturates increase anoxia 
and so contribute to shock. In fact, all analgesics which slow labor and 
tend to increase the frecpiency of operative deliveiy are factors Avhich 
deserve consideration. Ether particularl.v increases blood loss by delaj^- 
ing the mechanism of placental separation. The analgesia of nitrous 
oxide is associated with steadily increasing anoxia, and anesthesia is 
possible only when all oxygen has been cut out. Spinal anesthe.sia, if it 
has not affected the respiratory mechanism, invites disaster by causing 
vasodilatation no different from that associated with primary or neuro- 
genic shock. 

Certainly the best method of treatment of shock is prevention or at 
least early recognition. Low blood pressure is not an early symptom, 
but slight decline in the systolic level is of great significance. Tlie pulse 
rate is soon accelerated, but diminution in the size of the pulse, because 
of diminished volume flow, is the earliest clinical sign available. 

General supportive measures are important, klorphine for restless- 
ness is valuable. Cold blood-soaked linen should be replaced by a warn 
dry blanket, yet enough heat to induce perspiration will defeat oiu' pur- 
pose. Elevation of the foot of the bed at least two feet is valuable for 
post-partum hemorrhage, and lowering the head of the delivery table 
vdll help syncope. Hot enemas are usually not retained. Oxygen is 
rational for the associated anoxia, while carbon dioxide is not. Ad- 
renalin is useless, perhaps dangerous, since the arteries are already 
contracted. All cardiac stimulants are contraindicated, since shock is 
not of cardiac origin. 

Saline solution will restore blood volume if plasma loss has not been 
serious. It is then ineffective. Dextrose likewise passes quickly through 
normal capillaries. It is clear that large amounts of these fluids may ac- 
cumulate in the tissues, even though edema may not be evident. These 
crystalloid solutions are valuable in preventing shock, but useless and 
perhaps dangerous when it has been established. Hypertonic solutions 
simply increase dehydration. 

The earliest effect of uncomplicated obstetric hemorrhage on the blood 
is probably dilution, not concentration. Yet that follows soon enough. 
Whether this is so or not makes very little difference when hemorrhage 
occurs in the delivery room, for if blood pressure remains depressed, 
plasma is lost through the capillary walls. Loss of plasma is responsible 
for the symptoms, whether shoek is due to hemorrhage or not. Delay in 
treatment is serious, for shock may become irreversible and neither blood 
nor plasma will save the patient. It is of the utmost importance to 
realize that danger lies less in loss of red blood cells, than loss of blood 
volume. It is our experience in hemorrhage that response to transfusion 
is prompt, while in shoek it is not. 



GORDON: OBSTETRIC HEMORRHAGE AND SHOCK 


1059 


Eestoration of blood volume is logical since in no other way can we 
maintain circulatory efficiency. Lost blood must be replaced by blood 
or a satisfactory substitute for blood. Transfusion is clearly indicated, 
yet it is common for those engaged in obstetric practice to depend upon 
everything else, and transfusion is not Avidely used. There are good 
reasons for this. Blood is hard to get. Professional donors for the 
large amounts needed are expensive, and relatives and friends have to 
be found before they are typed and erossmatched. Disappointments 
are common. We have found that preparations for transfusion take 
almost two hours, unless the donor is already in the hospital. Since 
citrated blood, because of its readiness and ease of administration, 
meets all the requirements of the obstetrician, blood banks are ideal, 
yet even they are not certain sources of supply even in large hospitals. 

The result of dehydration and serious hemorrhage is loss of circulat- 
ing blood volume. Unless plasma colloids are sufficient to maintain vol- 
ume, aqueous solutions Avill not be retained in the blood stream, and 
their continued administration will further reduce blood volume. With 
reduction of blood pressure to critical leAmls, stasis and blood concen- 
tration occur. Then use of plasma, not cells, is indicated. Acacia, be- 
cause of its colloidal properties, is far superior to crystalloids, yet it 
cannot be recommended unreservedly at present. In 500 c.c. of plasma, 
there is twice as much plasma protein as in an equal amount of blood. 
Red cells maj’’ be replaced later when blood is available. 

Plasma or serum are ideal substitutes for blood. Simple and easy 
to prepare, no typing or crossmatching is necessary, and either may 
be given repeatedly in large amounts without fear of untoward reac- 
tion. Plasma is prepared by centrifuging citrated blood at high speed, 
or simply by sedimentation in a refrigerator for at least five days. 
Blood that is in process of settling may be shaken up and administered 
as blood, if of the proper type. The source is voluntary donors, and the 
average yield of 500 c.c. of blood to Avhich TO c.c. of 2.5 per cent sodium 
citrate has been added is well over 250 c.c. It is used Avith an equal 
amount of saline, though this is not necessary. Serum may be secured 
by suction by simply alloAving withdraAvn blood to clot; the yield is 
less, and it may cause an urticarial rash if it has not been pooled. 
Serum is clear. Plasma may be cloudy due to lipoids, fibrin veils, or 
precipitates Avhieh must be filtered out. 

A plasma bank is practical for even the smallest hospital, Avhile a 
blood bank is not. It is a convenient, quickly available fund for modern 
shock therapy, for plasma may be stored for a long time and be safe 
for use. Vacuum collection and administration is best. If tube and 
needle sets are properly cleansed, no reactions Avill be reported from its 
use, and autotransfusion will finally disappear from obstetric practice. 
Plasma cost is negligible. Those lying-in institutions Avithout facilities 
for transfusion, no microscope, stale typing sera or none at all, no 
one in attendance able to type or crossmatch blood Avill soon have no 
excuse, for blood serum for emergencies is already commercially avail- 
able. 

Obstetric hemorrhage is so dangerous, so deadly, that its immediate 
treatment is of the utmost importance. The patient may die. Or loss 
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of blood, not sufficient to cause death, may predispose her to subsequent 
infection, from -which she may die or suffer prolonged morbidity. 

The role of hemorrhage in death from sepsis is an important one. 
We should be prepared for liemorrliage and shock before, during, and 
after eveiy labor we conduct. 
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SUPRAVESICAL EXTRAPERITONEAL CESAREAN SECTION 
(WATERS’ OPERATION)^' 

The Results in 17 Cases 

Josiah R. Eisaman, M.D., P.A.C.S., and Bruce R. Austin, B.S., kLD., 

Pittsburgh, Pa. 

(From the Department of Ohstetrics, School of Medicine, University of Tilishurgh, 
and EUcaheth Steel Magee Ilospital) 

S INCE 1824, when Physiek' first described an extraperitoneal approach 
to the lower uterine segment, there iiave been various techniques 
set forth by many operators, in attempts to reduce tissue trauma 
and to avoid opening the peritoneum by sim 2 difying the technique. 
It has been proved that peritonitis complicating this type of section, 
of which the Latzko was the most popular, is extremely rare. In 1940 
Waters- described an extraperitoneal operation wliereby he was able 
to reach the lower uterine segment by dissecting the peritoneum from 
the bladder fundus. His approach seemed logical, not too complicated, 
and he gave an excellent description of his procedure. 

Recognizing the advantage of this procedure in potentially and actu- 
ally infected eases where abdominal delivery was desirable, and hav- 
ing been disappointed by the maternal injury and frequent fetal sacri- 
fice so commonly found in difficult forceps and hazardous version de- 
livery of such cases, a study of this new technique was undertaken. 
Two years prior to this, the Latzko ojieration had been done in frankly 
infected eases, but, because of the limited exposure and the proximity 
of the ureter and uterine arteiy, difficulty ivas constantly encountered. 

Quoting Waters “The indication for a true extraperitoneal operation 
is the iirobable or actual existence of intrauterine infection. If prop- 
erly done, it should largely remove peritonitis as a cause of postopera- 
tive mortality, and at the same time it conserves the uterus.’’ He 
refers, of course, to patients whose delivery bj’^ section is imperative. 
With this as a background 17 patients were operated upon by the 
supravesicular approach. 

♦Read at a meeting' of the Pittsburgh Obstetrical and Gynecological Society, Febru- 
ary 3, 1941. 



EISAMAN AND AUSTIN: EXTRAPERITONEAL CESAREAN SECTION 1061 


INDICATIONS NO. CASES 

Ceplialopelvie disproportion 12 

Dystrophy dystocia syndrome 3 

Premature rujiture of membranes (IS hours’ duration) and fetal 

distress in a diabetic with 2 previous stillborn infants 1 

Pre-eclamptic toxemia with placental separation (labor 6 hours) 1 


Thirteen of the 17 patients were primiparas and 4 mnltiparas. Three 
had previous laparotomies. Seven patients had ruptured membranes. 
Three had severe nonspecific vaginitis, one showing a luxuriant growth 
of eondylomata acuminata around the vulva. One had a fever of 102.4° 
F. on admission. The average length of labor prior to delivery Avas 
seventeen hours Avith a range of from three to forty-three hours. 

Extraperitoneal section A\’as indicated in all but 3 cases. These 3 
patients needed section because of platypelloid pehms in 2 instances 
and android pelvis in 1. They Avere not infected, Avere not in labor and 
the membranes Avere intact, Imt it Avas felt that to dcA’elop our tech- 
nique, the performance of extraperitoneal section was justified. Their 
post-partum courses Avere uneventful except for a slight Avound infec- 
tion at the drainage site. They Avere discharged from the hospital on 
the tAvelfth, thirteenth, and thirteenth day, respectively. 

OPERATIVE DIFFICULTIES 

Three significant maternal operative difficulties Avere encountered: 
The first and most frequent Avas puncture of the peritoneum prior to 
extraction of the infant. This occurred in all 3 patients haA’ing Ioav 
abdominal scars, and in 6 of the remaining cases. In most instances, 
it Avas possible to purse-string the peritoneal opening and prevent con- 
tamination at the time of fetal extraction, or, as in the cases previously 
operated upon, to do a laparotraehelotomy. As we became familiar 
with the technique, hoAvever, this complication Avas aA’oided. 

The second Avas hemorrhage due to A’aricosities of the loAver uterine 
segment. 

The third Avas laceration of the bladder. This occurred in a patient 
Avho had been previously operated upon because of ectopic pregnancy 
and AA’ho had dcA’eloped a thick keloid scar. With constant bladder 
drainage for eight days, the Avound healed and the patient Avas dis- 
charged on her fourteenth post-partum day. 

Four patients Avere deliA’ered by Ioav eeiwical section after attempting 
the extraperitoneal technique. Tavo of these 4 cases Avere our first 
attempts and the other 2 had low midline scars AA’hich made anatomic 
dissection impossible. Their post-partum courses Avere not unusual in 
any respect. 

Because of the difficulty encountered in operating upon the 3 patients 
Avho had had preA’ious loAver abdominal operations, such scars are listed 
as possible contraindications to this type of operation. 

POSTOPERATIVE CARE 

Generally speaking, this Avas the same as is usually found after 
cesarean section. However, as most patients Avere hungay and peri- 
stalsis Avas present Avithin tAventy-four hours after operation, a full 
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liquid diet was given on the first day, soft on the second, and a regular 
diet on the third day. Neoprontosil was given intramuscularly in 
frankly infected cases. Blood transfusion was resorted to as needed. 
Most of the patients voided around the catheter on the second day and 
after that voluntarily. A two-day check for residual urine was routine. 
A gutta percha drain was placed in all wounds except 2. This was 
removed between the second and fourth days, depending on the amount 
of oozing at the time of operation and infectivity of the case. 

POSTOPERATIVE COMPLICATIONS 

Six patients showed no morbidity. Post-partum days averaged 16.8, 
with a range of from twelve to thirty-four days. The latter patient 
had a small gyneeoid pelvis, a temperature of 102.4° P., a pulse of 140, 
and had been in labor twenty-one hours at the time of admission. Her 
convalescence was complicated by Avound infection and bilateral throm- 
bophlebitis. In 6 instances the urinary tract Avas infected. The sub- 
stitution of a No. 16 plain catheter for a mushroom catheter and the 
remoAml of it forty-eight hours postoperatively reduced the frequency 
of this complication. One patient, A\’ith A'aricosities of the loAver uterine 
segment, had a severe Avound infection resulting in uteroabdominal 
fistula Avhich closed spontaneously before discharge from the hospital. 
One patient, with bronchitis on admission, developed postoperative 
pneumonia but Avas discharged on the fifteenth day. Considering the 
type of cases operated upon, tlie absence of peritoneal irritation or 
infection is Avorth comment. In fact, postoperative distention AA'as 
noted only once, and peristalsis Avas invariably present Avithin tAventy- 
four hours after operation. 

MORTALITY 

There Avas no maternal mortality, and no neonatal deaths. The in- 
fants ranged from 2,535 to 4,120 Cm. in Aveight; the former Avas de- 
livered from a diabetic mother A\dien signs of fetal distress deA’eloped 
eighteen houi's after premature rupture of the membranes. 

FINAL EXjVMINATION 

The results of the six Aveeks’ folloAv-up A\'ere most gratifying. Of the 
10 patients returning for examination only one complained of tender- 
ness on palpation in the A’esicouterine area. The parametrium Avas 
normal in 8 cases and slightly thickened in 2. The uterus Avas freely 
moAmble in all eases ; 2 Avere in second-degree retroversion and one Avas 
subiiwoluted. The absence of pehdc peritoneal adhesions Avas general. 

One patient is noAv seven one-half months pregnant, and Ave plan on 
delivering her by Ioav ceiwical section. 

SUMJIARY 

1. In this small series of 17 cases, there Avas no maternal or infant 
mortality. Peritoneal irritation and peritonitis Avere absent. 

2. Laceration of the peritoneum and bladder must be guarded against. 

3. FolloAV-up examination shoAved only occasional thickening in the 
left parametrium, Avith the uterus ahvays movable, usually small and 
fox’Avard in good position. 
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4. Notably lacking Avere tbe effects of tranina and infection tbat in- 
A’-ariably folloAV difficult forceps and difficult A’^ersion delwery of suck 
cases. 

5. A pre-existing loAver midline sear may be a contraindication to 
extraperitoneal section; in AAdiieli ease an exclusion type of operation 
or laparotrachelotomy can be substituted. 

6. The number and seA>^erity of post-partnm complications AAms in 
direct proportion to the degree of genital infection and in indirect 
ratio to the operator’s skill in performing this procedure. 

CONCLUSIONS 

The supraA^esical cesarean section as described by Waters offers a 
safe means of delh^ery in neglected and questionably or frankly in- 
fected eases in Avhich a section is imperatwe. 

We wish to express our appreciation and thanics to Dr. Cliarles E. Ziegler for his 
constant help and guidance in the selection and care of these cases. 
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TWO UNUSUAL CASES OP CHOBIOEPITHELIOMA^^ 

1. A Very Young Myometrial Chorioepithelioma Four Months 
After a Hydatid Mole in a Primigr.a.auda of Tayenty-three Years 

2. An Ada^anced Chorioepithelioma Localized in the Ceraux in a 

Gravida XVII of Forty-four Years With no 
Antecedent Hydatid jMole 

I. C. Rubin, M.D., Neav York, N. Y. 

(From the Gynecological Service and Pathological Laboratory of Mt. Sinai Hospital) 

T he diagnosis of cborioepithelioma has been much facilitated since we have 
learned to utilize the Aschheim-Zondek test and the Fi’iedman modification. The 
quantitative test has, moreover, proved particularly valuable in detecting the presence 
of malignant chorion at an early stage. The persistence of positive Friedman tests 
in instances where the uterus has been emptied of its contents whether gestational 
or hydatid mole suggests the presence of chorionic invasion either of the genital 
area or in remote places of the body. This is well demonstrated by the following 
ease which, on account of the youth of the patient, also presented a surgical problem 
of unusual interest. 

Case 1. — ^D. P. (Admission No. 397746), a 23-year-old, unmarried nullipara, was 
admitted to the Gynecological Service of Mt. Sinai Hospital Aug. 29, 1936, witli the 
following history; Her menses began at 14 years of age, recurring regularly every 
twenty-eight days and of six days' duration, with the exception of one year (1933) 
when they were delayed for two to three months, accompanied by dysmenorrhea. An 
appendectomy in 1933 was the only operation she had undergone, following which 
the menses again became regular. Her last normal period occurred on March 1, 
1936. She missed her regular period in April and on April 18, after a menstrual 
delay of two and one-half weeks, she visited her private physician who informed her 
that she had a retroverted uterus, which he tried to correct by passing a sound. 
The patient considered herself pregnant. After the instrumentation there followed 


Presented at a meeting of the New York Obstetrical Society, January 14, 1941. 
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profuse vaginal bleeding wliich continued until her admission May ,8 to the New 
York Hospital. By curettage a hj-datid mole was removed from the uterus. The 
Aschheim-Zondek test at this time was said to be negative. 

Following her discharge from the hospital the vaginal bleeding continued and 
on June 26 she was again curetted. The Asehheim-Zondek test was positive in a 
dilution of 1:10. Tlie pathologic report of the curettings was syncytioma. 

Despite the last curettage, the bleeding continued. On August 10 a third curet- 
tage was performed. The Aschheim-Zondek test was positive in a dilution of 1:50. 
The pathologic report was chronic endometritis. Bleeding continued for a rveek 
longer, finally stopping August 19. 

At the time of her admission to Mt. Sinai Hospital ten days later, the patient 
was entirely symptom free. Because her urine still showed a positive pregnancy 
test in a dilution of 1 in 20, Dr. Pliincas Bernstein referred her to the hospital for 
further stud}'. 

The patient was well developed and well nouri.shed. Her blood pressure was 
120/80. The general physical examination was negative. The external genitalia 
were normal. Tlie cervix was of normal size and consistency. The uterus was not 
appreciably enlarged; it was soft, retroverted, and rctroflexed. The adnexa were 
not palpable. The parametria were ncg:itivo. 

The hemoglobin was SO per cent; the scdiment:ilion fime two hours, ton minutes. 
The Friedman test on September 2 was positive with 1 c.c. of urine (1 in 20); 
0.1 c.c. of urine was negative. This was approxinmtely six months following her 
last normal menstrual period. X-ray film of the chest was negative. 

Although the uterine bleeding had subsided for the past twelve days and the 
patient had no complaints during her ob.scrvation at IMt. Sinai Hospital, the gonado- 
tropic principle of the urine of pregnancy was ])rescnt in a concentration which 
indicated the presence of active chorion epithelium in the genitals or in some 
remote place. The most common metastatic depot, the lung.s, did not as yet show 
any lesion on the x-ray film. 

The question resolved itself into two procedures: One to continue the policy of 
watchful waiting, and the other, surgical exploration. 

As a fourth exploratory curettage in my experience would most jirobably again 
fail to disclose a small lesion which could readily escape the curette I decided to 
do a laparotomy and to inspect the uterus, adnexa, and adjacent viscera and, in 
case of doubt, to incise the uterus. 

Accordingly, a laparotomy was done September 10. The findings were: an ex- 
tremely soft, mottled grayisli, va.scular uterus which w:is .slightly enlarged to about 
the size of a six weeks’ gravidity. The right ovary contained a large corpus luteum 
cyst the size of a peach. The cyst broke in the attcmjit to deliver it. The left ovary 
was only slightly larger than normal and contained several small lutein cysts. It 
was adherent to the tube and the broad liga;ncnt. 

Procedure . — As a preliminary stop, the broad ligaments wore securely clamped 
to minimize uterine bleeding and to prevent extension of the lesion via the lymphatics 
and blood stream. The fundus of the uterus and anterior uterine wall were then 
incised and the endometrial cavity and tubal angles examined. A positive diagnosis 
of chorioepithelioma could not be made on gross examination. However, the uterus 
was definitely abnormal. The endometrium was exceedingly friable and one small 
area looked suspicious. The myometrium was edematous, flabby and contracted 
under the examining finger. There were several small ecchymotic and hemorrhagic 
spots on the peritoneum, suggesting endometriosis. The uterine muscle also sug- 
gested the same abnormality. For these reasons and because of the positive preg- 
nancy test, a supravaginal hysterectomy including bilateral salpingo-oophorectomy 
was performed. 

Pathologic Peport . — The specimen consisted of a supravaginally amputated uterus 
and both adnexa. Only a portion of the right ovary was attached to the specimen. 
The rest was received separately in fixative. Uterus appeared normal in size; 
measured 7.5 by 6.5 by 3.25 cm. Serosal surface was smooth. On the posterior 
surface near the lateral border and on the anterior surface near the lateral border, 
there were small superficial adhesions which had a browni.sh hue tind resendjled 
the tobacco-stained appearance of endometriosis. Uterus felt somewhat soft. On 
section the myometrium was 2 cm. in thickness, pink graj' in color, rather homo- 
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Of the positive cultures, onlj'- 27.7 per cent liad corresponding positive 
slides; 19.8 per cent had clumps of typical extracellular diplococei; 8.0 
per cent had scattered typical exti’acellular diplococei ; and 44.5 per cent 
had completely negative smears. Only four smears with intracellular 
organisms and nine smears with typical extracellular organisms had cor- 
responding negative cultures (0.56 per cent), in spite of the fact that 
there was frequently a delay of two or three hours in the inoculation of 
plates and an interval of four to five hours before incubation. 

When cervical and urethral smeai’s and cultures are compared sepa- 
rately, the results are even more striking (Table VII). Urethral smears 
are considerably less reliable than cervical smears as an indication of 
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Table V. Positive Cultures After Smears Had Become NEOATn^E 
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It occu 2 )ied the entire inner circuniferciiec of the cervix, the ]i])S of wliidi were 
thinned out and at the left side presented a {grayish yellow mendirane about 3x4 
mm. in thickness wdiich covered part of the i)rotrudin{^ mass and was intimately 
adherent to the cervical mucosa (Fig. 4). Part of the tumor was removed by 
ovum forceps; the rest of it was curetted and the membrane was excised. There 
was considerable bleeding during this procedure. The uterine cavity appeared to 
be empty except for a few small fragments which may have iiad some of the 
characteristics of the tumor lying within the cervical canal. It was J7i}' impression 
that these fragments were removed from near the internal os. The latter was 
about the width of a lead pencil. It was dilated to permit curettenient. There was 
a sharp line of demarcation between the internal os and the tumor-bearing portion 
of the cervical canal. 



Flgr. 2. — Diagrammatic sketcli of utcru.s, .showing the clioriocpithelioma limited to tlie 

cervical area. 

The nature of the lesion was not clear even at this stage. Its localization and 
its apparent origin from the cervix threw doubt upon the diagnosis of a placental 
polyp or of an aborting mole. Yet it resembled cither of these closely. On the 
other hand, it was too easily removed for it to be a cervical carcinoma. There was 
no antecedent history of hydatid mole. Her last miscarriage at six months took 
place July, 1939, followed by curettage. Her periods had apparently been normal 
until three months preceding her present attack. After two months amenorrhea, 
irregular bleeding began and continued for a month. Although chorioepithelioma 
was considered, there were no other corroborative signs or symptoms to support 
this diagnosis. Only the laboratory examination of the fragments from the cervical 
tumor revealed the presence of chorioepithelioma. Decidua was found but no villi. 
An excised portion of cervix showed no significant changes. 

Before the hysterectomy was carried out, a catheterized specimen of urine was 
sent to the laboratory for a Friedman test. Although obtained five days following 
the first operation, the urine did not contain the gonadotropic hormone in strengths 
of 5 C.C., 0.1 C.C., 0.075 c.c. and 0.005 c.c. 

At the laparotomy, the uterus was found to be about the size of a five or six 
weeks’ gravidity, purplish in color and soft. The adnexa appeared normal. There 
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geneous. Urom gross inspection at this time, there is no evidence of abnormal 
inyometrial infiltrations. Endometrial cavity measured 5.5 by 3 cm. It had a 
slightly shaggy appearance, but the endometrium did not appear thickened grossly 
in any particular area, except in each cornu where it appeared slightly thickened. 
In the cervical canal about 0.5 cm. beyond the distal cut margin, a small pin point 
bluish area could be seen beneath the mucosa. 

The left tube was normal in size, length, and configuration. Its patency could 
be demonstrated. Left ovary appeared slightly enlarged and measured 4.25 by 3 
by 1.75 cm. A few fine adhesions were present in its inferior border. On section 
through the ovary, there were present small cystic follicles and one follicle cyst 
which measured 2.5 cm. in diameter. The wall of this cyst was somewhat hemor- 
rhagic. At the outer pole, there was a corpus luteum which measured 1.5 cm. in 
all directions. 

Immediately following the operation, the Friedman test was positive with 1 c.c. 
of urine. Six days following operation 20 c.c. of urine gave a negative Friedman 
test, and the same result was obtained by repeated tests throughout her stay at 
the hospital fifteen days after operation. The postoperative course wms uneventful. 



Fig:. 1. — High power showing three mitoses in the center. (Case 1.) 

The first pathologic report was: Clironic endometritis with hyperplasia and 
adenomyosis; corpus luteum cysts of the ovaries; old hemorrhage on the pelvic 
peritoneum. Inasmuch as the Friedman test became negative after the operation, 
Dr. Otani also felt that the lesion must reside in the uterus, hence he continued 
to make serial sections (over 200 sections) wdiich revealed the small chorioepithelioma 
as shown in Fig. 1. 

This patient was observed until Feb. 11, 1938, during which time the pregnancy 
test on urine was negative. She had had a radical mastectomy of the left breast 
February 1 for a carcinoma simplex which had no relationship to the original tumor. 

Case 2. — This is in marked contrast to the first. It concerns a 44-year-old 
woman who had 17 pregnancies, 13 of which were full-term children and 4 resulted 
in miscarriage. The oldest child is 25 years old, the youngest 8 years. She was 
brought into my office by automobile, requiring eight hours’ ride from Hampton 
Beach, N. H., where she had had a hemorrhage five days before. She was bleeding 
profusely; the blood had soaked through the pads and leaked down to the floor. 

A quick examination revealed the vagina filled with large blood clots and fluid 
blood which when cleared away exposed a dark purplish-red polypoid tumor project- 
ing from the cervix. The vagina was tightly packed and the patient was sent to 
the hospital. Her hemoglobin was 68 per cent. The lesion looked like a placental 
polyp or possibly an extruding molar pregnancy. Under anesthesia it was possible 
to examine the lesion more closely. It was found to be somewhat friable and in- 
timately adherent to the thinned-out dilated cervix which admitted the finger readily. 
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which were very superficial. There was a liridgclike area of tissue which measured 
1 cm. in width and covered over a tunnel of cervical mucosa. This area was 2 cm. 
from the external os. There was a cuff of the portio of the cervix included with 
the specimen which showed no gross changes. The right ovary was normal in size. 
The outer surface was slightly corrugated but smooth. On section, the ovary 
showed a normal pinkish yellow appearance with evidence of an old corpus luteum 
near the outer pole. The Fallopian tube on the right side measured 10 cm. in 
length; fimbriated extremity was open and the lumen of the tube was patent 
throughout its length. The tube showed no gross abnormalities. On the left side, 
the ovary was approximately the same size. The outer surface likewise showed no 
gross abnormalities and on section the ovary had a typical yellowish pink appear- 
ance with few tin}^ thin-walled cysts and 2 ycllowi.sli plaquelike area.s, one about 
the size of a pinhead and the other the size of a split pea. Fcccived separately in 
fixative were .3 masses of tissue which were removed from the parametria. 

The pathologic report was as follows; A small remnant of choriocpithelioma was 
found in the endometrium near the cervic.al canal (Fig. 4). The uterus otherwise 
showed no evidence of tumor, despite numerous sections which were made from 
various portions of the uterus. One ovary .showed a corpus luteum. Adenomyosis 
of the uterus was present. 

Two subsequent Friedman test.s, Septcndjcr 10 and December 12, proved negative. 

The patient was seen Jan. 14, 1041, and appears well. 

SUMJIARY 

In the first case, the chorioepithelioina was very small and was localized in the 
myometrium. It occurred after a hydatid mole which resulted from the first preg- 
nancy in an unmarried woman of 2.3 who two years later had her left breast 
removed for a carcinoma simplex. The Aschheim-Zondek test was positive in this 
case in a dilution of 1:50, wliich is not abnormally high as the gonadotropic hor- 
mone has been found in Dr. Frank’s laboratory in concentrations of 0.075 and 0.05 
in normal pregnancy. The Friedman test was negative five days after the removal 
of the uterus. This fact was .significant enough to stimulate the pathologist to 
.attempt to find the lesion which he actuallj' di.scovercd by making some 200 sections 
from the uterine wall, after the ordinary routine laboratory study had failed to 
reveal the lesion. 

The second case was that of a woman of 44 years of age who had had 17 
pregnancies (13 children and 4 miscarriages), the last ])rcgnancy a year ago which 
terminated in a miscarriage. The choriocpithelioma was not preceded by a hydatid 
mole. It was localized to the cervix. Its origin was in all probability from the 
isthmus of the uterus or from the cervix at the internal os and resembled a pla- 
cental mole in the process of extrusion, as both from the observation at the time 
of the curettage and the study of the uterus itself, no remnants were found in the 
uterine cavity where it is most commonly loc.atcd. 

I have seen several cases where the first evidence of chorioepitholioma was in the 
lungs and no lesion in the uterus discoverable, while in others the metastatic chorio- 
epithelioma was located in the perineal area and vagina without any evidence in 
the uterus. One such case which I saw several years ago had a metastasis in the 
jejunum which was discovered some months later at autopsy. 

As to the Aschheim-Zondek and Friedman tests, when either of these is positive, 
it indicates the presence in the body of active chorionic tissue. The concentration 
in the urine of the gonadotropic principle does not appear to depend ulion the 
size of the tumor although an excessive amount may be assumed for highly malig- 
nant activity. In the first case, the concentration at its highest point was 1 in 50. 
The test appears to become negative very soon after the lesion in the genitals has 
been removed, indicating at the same time that no metastasis is present. A careful 
follow-up for an indefinite period is advisable. The diagnosis and treatment of 
chorioepitholioma require not onlj' the test for the hormone of chorionic derivation 
but also well-established x-ray, surgical, and other laboratory technical procedures. 


911 Park Avenue 
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was some induration at the parametrial bases. A typical complete hysterectomy 
was done with iodoform gauze drainage of the subperitoneal space. Several nodules 
the size of a pea to a cherry, hanging from the wall of the sigmoid, were removed. 
They proved to be Ijmiph cysts. 

The specimen consisted of a totallj* resected uterus and both adnexa received 
in open state. The uterus was enlarged to the size of a six weeks’ gravidity and 
measured 12.5 by 5.5 by 4 cm. Serosal surface of the uterus was smooth and 
glistening. The uterus had been opened along the anterior wall. The myometrium 
averaged 2.5 cm. in thickness. It was generally yellowish pink and uniform in 



Fig. 3. — High power view of the excochleated tumor. (Case 2.) 



Fig. 4. — Shows syncytial giant cells from the small area near the internal os shown in 

Fig. 2. 

appearance. There were no palpable tumors in the myometrium. The endometrial 
cavity measured 6 cm. from fundus to internal os and the endometrium had been 
largely denuded by a previous curettage. The endometrial surface was generally 
yellowish pink with irregular scattered superficial hemorrhagic areas. The en- 
dometrial surface was slightly roughened but no friable or necrotic masses were 
adherent to it. The cervical canal measured 4 cm. in length and showed a moderate 
distortion of the normal pattern of the arbor vitae. On the anterior wall, there 
was a small collection of mucus just beneath the cervical mucosa. The superficial 
aspect of the endocervical canal showed multiple, irregular, hemorrhagic areas 
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duration, and considered the test to be more accurate with longer periods of ab- 
stinence. It is difficult to follow this in a hospital routine, so tlie maximum period 
of concentration in this series was fourteen hours. 

Fairly strict precautions were observed to forestall any break in the routine as 
described above. All specimens were cathctcrized samples to prevent any error 
from incompletely dried receptacles. We used a hydrometer certified by the man- 
ufacturers for urinary examinations, and checked against water on each occasion it 
was used. The presence of albumin was determined by Robert’s reagent, but no 
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Fig. 1. 

quantitative determinations were made. All tests were made on specimens which 
were at room temperature. The total quantity of urine was not recorded. 

The heart and lungs were examined only on the first visit. A blood pressure de- 
termination and ophthalmoscopic examination were made at each ante-partum 
visit. 

An effort was made to have the first visit coincide with the seventh month of preg- 
nancy, the second falling in the eighth, and the third in the last month. Two post- 
partum examinations were made, the first three days and the second six weeks to 
several months post partum. 

Twenty-one patients in all were studied, 14 being multiparas and the remainder 
primiparas. In the seventh month 15 were examined. The entire group was in- 





RELIABILITY OF THE PISHBERG CONCENTRATION TEST IN 
NORMAL PREGNANCY AND THE PUERPERIUM 

Abraham S. Velkofp, M.D., and Robert F. Mabon, M.D., Atlanta, Ga. 

(From the Department of Ohstetrics, Emory University School of Medicine) 

T he Pishberg concentration test of kidney function is rather gen- 
erallj'’ used because of its simplicity and accuracy. It has been em- 
ployed for many years in this clinic in the study of the pathologic condi- 
tions of pregnancy where there is a question of lowered renal perform- 
ance. It was decided to apply this test to a small group of normal women 
in the last trimester of pregnancy and the puerperium, in an effort to 
determine its dependability. 

In reviewing the literature it Avas found that several investigators 
Avere skeptical as to the value of the concentration test of renal function 
in pregnancy. 

Dieekmaimi stated, “The normal pregnant woman is able to excrete urine with 
an average specific gravitj' of only 1.022 after a fifteen-liour fast.” He believed this 
to be due to an excess amount of water in the tissues or physiologic edema. In his 
opinion, the low specific gravity in pregnancy is due to a decreased amount of solids, 
especially urea and chlorides. Standerz concluded that in normal pregnancy the 
average variation in the Mosenthal concentration test agreed fairly well with the nor- 
mal nonpregnant woman, but that there Avere marked individual variations. In his 
opinion, the test was not particularly reliable. Hurwitz® found that several normal 
pregnant patients failed to concentrate urine to 1.025, although none of these indi- 
viduals showed any abnormalities in the urea clearance test. Other authors, namely, 
Janney and Walker, •* and Crabtree,® belieA'ed that water excretion in the normal 
pregnant Avoman is impaired rather markedly. On the other hand, Fishbergs AA'as 
of the opinion that ‘ ‘ the renal function was rarely if ever seriously impaired by 
the true kidney of pregnancy.” He also stated that “the concentrating ability 
of the kidney was good. ’ ’ 

The patients chosen for the investigation Avere draAvn from the Ob- 
stetrical Clinic of the Henry W. Grady IMemorial Hospital, White Unit, 
Atlanta, Georgia. This clinic is affiliated Avith the Emory University 
School of ]\Iedicine. There Avere 21 patients in all, and of these, all Avere 
considered to have a normal pregnancy and puerperium, Avith the ex- 
ception of 6. The abnormal patients Avere included, because it is not 
alAvays possible to foretell in adAmnce AAdiether a patient is to haAm a 
normal pregnancy or not. The Fishberg concentration test Avas done in 
accordance Avith accepted instructions as outlined in his textbook. Hyper- 
tension and Nephritis. The folloAving is a brief description ; 

The patients Avere admitted to the hospital overnight, and their evening meal was 
oaten at 5 p.m. on the day before the test. This consisted of the regular hospital 
diet and onlj- one glass of water or milk. No additional food or Avater was ingested 
until after the completion of the test. All specimens A-oided until midnight were 
discarded. The first specimen to be examined Avas obtained at 5 a.m., the second 
and third at C and 7 a.m., respectively. The patients Avere in bed throughout the 
period of examination. Fishberg® adA-ised a fasting period of sixteen hours’ 
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hypertensive disease and the other had mild prc-echvmpsia. Figs. I and 2 are used 
to show the results in both tlic normal and the abnormal groups. 
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THE VALUE OF CONTRACEPTION IN THE CLINIC PATIENT 

COURTLANDT D. BeRRY, A.B., i\I.D., DuRMAM, N. C. 

(From the Department of Obstetrics and Gynecology, Duke University, School of 

Medicine) 

I N ANY attempt to evaluate the efficacy oi‘ contraception in a group 
of patients, it. is necessary to consider the type of patient as well as 
the type of contraception. In this study, all of the patients were of tlie 
low income group, most of them negroes, and some of them well below 
the general intellectual level of the community. 

Three groups of patients were considered. The first, a group of 24 
patients, were suffering with .severe hy])ertensive cardiovascular disease, 
with or without renal involvement, or had been followed through repeated 
toxemic or eclamptic pregnancies. Further pregnancies in this group, 
it was felt, would be extremely hazardous to the health and life of the 
mother, even with the most meticulous prenatal care. 

The second group of 24 control patients were followed by the Charlotte 
Maternity Clinic for periods averaging eighteen months. The patients 
received no contraceptive advice, material, or even suggestions. These 
patients were, or had been, cciually ill, and clinically comparable to the 
first group. Their failure to return to the clinic following delivery ac- 
counted for the fact that no contraceptive advice was given. 

The' third gToup was eomjirised of 56 patients, for whom contra- 
ception was felt advisable, either for “spacing,” chronic disease, or 
deficiency states. All of the patients, with the exception of the control 
group, were referred from the Charlotte IMaternity Clinic to the Birth 
Clinic of the North Carolina State Board of Health, operated in con- 
nection with the Charlotte, N. C., Health Department. The Charlotte 
Maternity Clinic, operated in connection with the Duke University 
School of Medicine, follows approximately SOO to 900 pregnancies per 
year without cost to the patient. Information and material at the 
Birth Control Clinic is dispensed by a public healtii nurse, who works 
under the direct supervision of a group of phj^sicians of the Health 
Department and the Maternity Clinic; this group decides after appro- 
priate examination the type of and necessit}^ for contraceptive advice. 
The method used bj' the patients in this survey is the so-called “sponge- 
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vestigated in the eighth and the ninth months and third da}' post partuin. Sixteen 
patients returned for a final examination, during a period vaiying from six weeks 
to several months post partum. All tlie patients were delivered of full-term infants. 
Of the entire group, all had a normal pregnancy and puerperium with the exception 
of 6 cases. These included 4 eases of mild pre-eclampsia and two cases of hj-per- 
tensive disease. The classification of toxemias used is that suggested by the Ameri- 
can Committee on Maternal Health. 


Abnormal cases 



Fig. 2. 


Fishbergfl gave his standard of concentration as being normal wliere at least one 
specimen of the three had a specific gravity exceeding 1.022. It was found that in 
the seventli month of tlie 15 patients studied, 7 concentrated to this figure. In the 
eighth month 5, and in the nintli month 9 of the 21 patients reached this con- 
centration level. 

Three days post partum, 14 patients of the entire group concentrated as re- 
quired. Six weeks to several months post partum, 12 of a total of 10 patients who 
returned reached the stipulated fig^ure. 

Nineteen patients of the entire 21 demonstrated a post-partum increase in their 
concentrating ability. Of the 2 who did not, one was a patient classified as having 



1074 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


This group of patients iiaci undergone from one to ten previous preg- 
nancies, with an average of four. Tlieir ages Avere from seventeen to 
thirty-seven, Avith an average of tAventy-six. Tiie group of 56 patients 
referred for chronic disease, “spacing,” etc., had experienced from 1 to 
15 pregnancies prior to their referral, Avith an average of 5. They 
ranged in age from seventeen to forty-one, Avith an average of tAventy- 
eight. 

The technique advised and demonstrated is perhaps the most simple, 
economical, and suitable for this type of patient of any knoAvn at present. 
In no case Aims there anj’’ difficulty in comprehending the technique or 
procuring the material. None of the patients desired further preg- 
nancies. The various reasons for discontinuing or not employing the 
contraceptive methods Avere “too much trouble,” “husband dislikes the 
idea, ’ ’ or no reason at all. It A\'as apparent, hoAvever, that the individuals 
Avere not sufficiently interested to carry out any contraception for any 
length of time. 

The hyperlensiA'e group represents definite potential mortality or 
morbidity for subsequent pregnancies, and the burden is on the clinic to 
prevent these pregnancies from occurring. A return of almost one-half 
of these patients in a pregnant state, usually in the late middle or last 
trimester, is a definite factor in the continued high mortality in the 
hypertensiA^e individual. 


Cortjet, E. M.: A Visit to Certain North American Clinics, Irish J. M. Sc., p. 59, 

February, 1940. 

A tour was organized by the Gynaecological Club of Great Britain and Eire at the 
invitation of the Gjuaecological Travelling Club of North America Avhich had 
visited Great Britain in 1934. There were ten members on the tour. Between 
August 27 aud September IS, 1939, they had vi.sited Montreal, Toronto, Ann Arbor, 
Chicago, Washington, D. C., Baltimore, Philadelphia, New York, and Boston. 

There is no doubt that America is years ahead in organization, method, and 
thoroughness of investigation. It apiiears more than probable that a certain amount 
of this investigation is overdone and rcpre.scnts a wasted effort, except that it keeps 
their staffs employed. On the other hand, the preoperative investigation of the 
gynecologic patient must be of benefit. In all, it reduces itself to a question of 
expense, as these hospitals are enormously costly and the nonmedical people to whom 
we talked complained of the cost of illness. 

There was comparatively little midwifery seen, as cases will not occur according 
to plan, but they did not seem to err on the side of conservatism. It is impossible 
to compare the morbidity rates, as the standards varied. In general, their criteria are 
more stringent than ours, four-hourly charts being the rule rather than the exception. 
In operative gynecology, we were most struck by the expert manner in which vaginal 
hysterectomies were performed. Their operations for the cure of prolapse, where no 
hysterectomy was done, often seemed inadequate. AA^hile they were willing to re- 
move the whole uterus by the vaginal route, there appeared to be a very general re- 
luctance to perform total abdominal hysterectomy. In at least half a dozen cases 
the cervix was so infected that it had to be cauterized or otherwise treate'd from 
below, and then the abdomen was opened and subtotal hysterectomy performed. 

AA^ILLIAJt C. Hensice. 
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foam” pmvder typo of coEtraception. The technique of this method is 
illustrated through very explicit instructions, and accompanied by 
demonstrations on a plaster model. There is a small charge for the 
material, hut if the patient is completely indigent, financial aid is avail- 
able for the purchase of the powder and sponge. This technique has 
been used by several birth control agencies with reports of varying 
success. 


The statistical analysis of the groups is as follow.s; 

First group (24 hypertensive patients) 

Colored patients 23 

White patients 1 

No. using technique 6 mo. or more 10 

No. in this group becoming pregnant while using technique 2 
No. using technique occasionally 2 

No. in this group becoming pregnant 1 

No. not using technique 12 

No. in this group becoming pregnant 6 

No. on whom no worth-while follow-up was obtained 2 

No. using material for period of time and stopping 1 

No. in this group becoming pregnant 1 

Total No. patients becoming pregnant 10 

Second group (24 control hypertensive patients) 

No. patients in group 24 

Total No. patients becoming pregnant 10 

Third group (5G patients with chronic diseases, etc.) 

Colored patients 46 

White patients 10 

No. using technique C mo. or longer 38 

No. in this group becoming pregnant while using method 9 

No. using technique occasionally 4 

No. in this group becoming pregnant 4 

No. not using technique 10 

No. in this group becoming pregnant 5 

No. using material for period of time and stopping 16 

No. in this group becoming pregnant 10 

Total No. patients becoming pregnant 28 

Totals of the first and third groups: 

No. patients referred 80 

Colored patients 69 

White patients 11 

Total No. patients becoming pregnant 38 

Or 40 per cent of referrals. 

Total No. patients using method 6 mo. or longer 48 

No. in this group becoming pregnant during this period 10 


Or 20 plus per cent effectiveness of the method. 


In the discussion of the above analysis, it must be pointed out that 
the eases were not in any way selected, other than as stated. The totals 
represent all of the patients referred from the maternity clinic to the 
birth control clinic, on whom any follow-up could be obtained ; a period 
of time slightly in excess of three years that was covered by the study. 
Accurate and appreciably worth-while follow-up of any of the patients 
was difficult but only rarely impossible. The patients in the first and 
second groups were or had been seriously ill, and had exhibited extensive 
disorders of the vasomotor and allied systems to such a degree that they 
were classified as pre-eelamptic, eclamptic, or hypertensive individuals. 
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Table VI. Comparison of Smears and Cultures op Cervix and Urethra 

Combined 



NO. 

% OP + CULT. 

% OP TOTAL 

Patients cultured 

216 

i 


Total cultures 

1598 



Total + cultures 

535 


33.5 

Smear 

Culture 




+ 

+ 

148 

27.7 

9.3 

E* 

+ 

106 

19.8 

6.6 


+ 

43 

8.0 

2.7 

- 

+ 

238 

44.5 

14.9 

+ 

- 

4 


0.25 

E* 

- 

9 


0.56 

?t 

- 

19 


1.19 

- 

- 

1031 


64.5 


*Tyi.ical extracellular diplococci in clumps. 
tTypical extracellular cliplococci, but no clumps 


Table VII. Comparison op Smears and Cultures 



CERVIX 

URETHRA 

NO. 

% OP 

4- CULT. 

% OF 
TOTAL 

NO. 

% OF 
+ CULT. 

% OP 
TOTAL 

Patients 

cultured 1 

216 






Total cultures 

1,656 



1,675 



Total + cultures 

548 


33.1 

405 


24.2 

Smear 

Culture 







+ 

+ 

129 

23.5 

7.8 

33 

8.1 

2.0 

E* 

+ 

93 

17.0 

5.6 

50 

12.3 

2.7 

?t 

+ 

42 

7.7 

2.5 

42 

10.4 

2.5 


+ 

284 

51.8 

17.1 

280 

69.1 

16.7 

+ 

- 

5 


0.3 

1 


0.05 

E* 

- 

10 


0.6 

3 


0.2 

?t 

- 

19 


1.2 

6 


0.4 

- 


1,074 


64.8 

1,260 


75.2 


*Typical extracellular diplococci in clumps. 
tTj'pical extracellular diplococci, but no clumps. 


infection. Only 8.1 per cent of tlie positive urethral cultures were associ- 
ated with positive smears, 69.1 per cent with completely negative smears. 
Twenty-three and one-half per cent of the positive cervical cultures were 
associated Avith positive smears; 51.8 per cent Avith negative smears. 

In this connection it is important to knoAv Aidiether both sites of infec- 
tion respond to treatment equally AveU. Table VIII gives the incidence 


Table A^’III. Incidence op A'^ariation op Cerahcal and Urethral Cultures 



NO. OF 

PATIENTS 

NO. OF 

TIMES 

TIMES PER 

PATIENT 

NO. OP 

DAYS 

Cervix +, urethra - 

32 

73 

2-11 

7-51 

Cervix urethra + 

10 

14 

2- 5 

7-40 


of variation of cervical and urethral cultures. Forty-tAVO patients 
shoAA^ed one site positive and the other negative for more than two con- 
secutive times. Usually the cervix is the most resistant site of infec- 
tion, but occasionally the residual infection is found in the urethra. 
Smears are even less reliable here. 
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MODELS, MANIKINS, AND MUSEUMS FOR OBSTETRICS AND 

GYNECOLOGY^ 

Robekt L. Dickinson, M.D., New York, N. Y. 

N atural history is taught with strhdng success in three dimen- 
sions, in natural sizes, and in normal colors. Anatomy can, for the 
most part, only be taught adequately in actual proportions in three 
dimensions. Mechanisms of delivery and steps of operation can only 
thus be clearly visualized. Drawings and movies are makeshifts. The 
tortuous trip of the fetal slcull through the winding pelvic tunnel, and 
the enforced moulding of ball into egg cannot otherwise be demon- 
strated. The attempt to teach students forceps extraction or podalie 
version except on a manikin is pedagogic malpractice. To utilize the 
living woman as a first step forward familiarizing the student with the 
finger tip findings of early pregnancy, of retroversion, or of reposition, 
when this can be done on a lifelike model, is not alone callous and un- 
warrantable, but the clinic opportunities are limited and inadequate; the 
tempo hurried. 

Apropos of insufficiency of material, pelvic structure such as muscular 
and fascial planes and vessels and relations of organs will have to be 
taught with models as long as present conditions persist. The propor- 
tion of female cadavers available for dissection of the reproductive or- 
gans runs, I am told, to less than 5 per cent of the bodies obtained from 
the morgue. Moreover, these are chiefly of old women with atrophic 
tissues. In trying to find pelvic floors to dissect in order to make a new 
series of accurate and low-priced models for our obstetric-gynecologic 
museums, I am actually having to apply to several universities. 

Most operations are on a scale such that no more than one onlooker 
on each side of the operator, in addition to the assistants, can observe 
the details. All manipulations inside the abdominal cavity or up the 
vaginal canal are out of sight, except Avith large tumors or considerable 
prolapse. Only cesarean section or big fibroids can be shoAvn to a 
section or a class. In teaching the anatomy or the stage of the opera- 
tion each student, undergraduate or postgraduate, should have in his 
OAvn hands the model of the structure. One model to pass around the 
class can never synchronize with the ivords of the instructor. 

All this is illustrative of the point I am trying to drive home. This 
is that we must have models in such number that they are not merely 
shelf exhibits, but hand-to-hand pieces. Therefore each must be light 
in weight, strong in material, and cheap in price. One of the best 
examples of what I mean is an actual experience from my oivn teaching. 
A sculptor who later became famous and actually wealthy, could not 
pay for his first masterpiece, namely, the dimpled pink model he and 

*nead at a meeting of the New Tork Obstetrical Society, February 11, 1941, with 
exhibit of birth series and pelvic teaching series. 
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his wife created. So I i,Give liim a reccipl, in full after he had made me 
a pelvis and a fetal .skull, exactly half life size. This ])air of models, 
cast in ciuantity in reinforced ])]aster, could be sold to my students for 
a quarter. They learned fontanels, tlexion, rotation, and position, each 
with his own in his liands. Tliis plan T am now reviving, hoping, more- 
over, to put both pelvis and head into a slightly flexible form, so that 
the pelvic cavity can be compres-sed to show a funnel shape, and the 
inlet made oval or flat or oblique, then .jump back to gynecoid; and the 
head allow for molding by hand pressure. 

Here is a second revival — again, after a half century. To teach repair 
of birth injuries to the pelvic floor, I provided the students with models 
of cheap flexible material, lifesize, showing at least two varieties of 
laceration, for suturing. The tear can be drawn open to demonstrate 
the different planes or the jagged character of the damage, the depth 
and distance up the posterior or lateral vagnnal wall. Layer stitching is 
feasible. Demonstration of too shallow bite or defective ajiposition is 
facile. Gelatin and not living structure ])ays the penalty of mistakes 
and fumbling. 

Of the pelvic teaching models in rubber this is the fir.st demonstration. 
These models are for familiarizing the student with bimanual palpation 
of normal and other finding.s. The comjirc.ssibility of the isthmus in 
early pregnancy cannot often be found in the out,])atient department 
for demonstration. Here is a manual training wliich allows time for 
persistence until the eye in the finger ti]) gets real acuteness. It is a 
.skill we of the last century had to ])ossess, and we want the new gen- 
eration of students to develop it fully again. 

For instruction in placing the dia])hragm in contraceptive clinics, 
a model is found very welcome to ]mtients in order to demonstrate the 
location of the diaphragm when in proper ])lacc, both reaching behind 
the projecting cervix and also tucked under tlic bony arch in front. 
It shows the patient that nothing can csciipo ujiwai’d. A second model 
is a vulva with the vagina of a shape to accommodate the circular pes- 
sary, and it is provided with a window in the antei'ior vaginal wall. This 
serves two purposes. All patients are taught to recognize the feel of 
the cervix, first without cover, and, second, after the rubber of the 
dome of the diaphragm is over the projection. 'With this model she 
can see her finger tip touch the cervix. Tlien she slips in the compressed 
circle, which .she can watch as it cither passes the cervix or stops against 
it. Once it is expanded in proper jilace, her finger ])alpates the covered 
cervix. It then crooks forward to make sure the anterior rim of the 
device is hooked in under the pubic arch. If her linger tip is unable 
to touch the protected “mouth of the womb” which is right under her 
eyes, she can have confidence he cannot either. 

Furthermore, there are, in these days, certain patients given to ask- 
ing questions. And more and more they are becoming better and better 
satisfied if they are given an explanation adjusted to their particular 
capacities. The simplest answer, whenever any demonstration is thought 
desirable, is of course, the diagram, preferably of life size. Where only 
the roundness of organs can explain the matter, then a finished type of 
illustration is needed. Where actual comprehension of the replacement 
of a retrovension, or where there is a tumor or a prolapse to be visualized, 
then the model, this flexible model, comes into its own. I have known 
an intelligent woman persuaded on the instant to have treatment or 
operation, because she could grasp the idea readily, when she otherwise 
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would have had to hark hack to her mother’s or grandmother’s mental 
state^ — ^the time when, if The Doctor said so, that was all there was to it. 

The “Birth Series,” senlptnre of the stages of labor, has already been 
described in the October issue of the American Journal of Obstetrics 
AND Gynecology, but it has never been presented as part of a medical 
program. Again I draw attention to the very elaborate research among 
the roentgenograms of six large series vdiieh were milked to get this 
detail. These are not the cadaver obstetrics of the picturing of the text- 
books. This is life in action, life arriving, tense and not collapsed. The 
x-ray film now delineates soft parts. As examples of its records, de- 
livery on the x-ray table gives ns this extraordinary lift of the external 
os nearly out of the inlet, and this thinness of uterine Avail. 

Tavo neAv models that are rather complex have just been added to 
the series. 

“Birth Prelude,” the three-foot disc of the ten intrauterine months, 
and “Birth Belief,” the ten -panel half-size group, have been pictured 
in the Journal in October. My present business Avith all these is to re- 
produce them in a material Avhicli is light and not fragile, to meet the 
demand for tra\ml to exhibits on the part of state health boards and 
maternity centers. Plaster is right for museums onlju 

The baby sIioaati in the models is in tAvo forms. One is after regaining 
of birth Aveight, of average dimensions and Aveight, in flexible rubber 
composition, eventually to be articulated. The other is the toy or doll, 
issued in this form in order to test the Avearing ciualities of various com- 
positions of rubber by the hard usage of the playroom. The distin- 
guished sculptor. Miss Malvina Hoffman, has visited our maternity nurs- 
eries to make this original, and as author of the book, SculpUire Inside 
and Otit, has put her special knoudedge, as Avell as her great skill, oh 
the problem of furnishing us Avith a manikin, perfect for teaching as 
Avell as a beautiful example of form. The toy purposely lacks flexibility 
and play of joints, and the fontanels and molding quality Avhich are 
being studied. 

Drs. CaldAvell and Moloy huA'e cooperated Avith Miss Hoffman, Mr. 
Belskie and myself, and Dr. J. B. TrusloAV, in trying to Avork out types 
of pelvis. These can eventuallA’- be furnished in a rubber compound, 
mounted on a stand, at a price less than the liony pehms that are usually 
compounds of more than one type. Dr. Moloy shoAvs samples of types. 
The remarkable demonstration of passage in relation to passenger from 
reconstruction by stereoscopy and from molds taken from the neAA'born 
head, is a conspicuous foiuvard step. 

The Museum Avhich evei’A^ department of obstetrics and gynecology 
siiould have needs three quite different forms. One is the single speci- 
men, AA'hich can be an actual embryo or uterus or a Avax model, or a re- 
production from a cancer of the breast like the beautiful series of 
Bulbulian from the Mayo Clinic. Second comes the multiple form, for 
the shelves of each school, things AAdiich every department in our line 
needs to refer to, especiallA* if the specimen or groAvth is a little unusual, 
so that it cannot be readily gotten for demonstration at the time of its 
appearance in the course. Third, is the teaching kit, such as Ave have 
been describing, for actual handling bA' the student, also multiple. Here 
the steps of operation can be in panel form, and compact in relativelA- 
small area. 

The specimen of the future will not be in glass, suspended in fluid, 
but bedded in transparent plastic, permanentl.v preseiwed in convenient 
form for close inspection, and thus easily passed from hand to hand. 
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As to color, we find that the models for medical teaching are best in 
full natural color, but that those in which colleges and schools show 
keen interest, such as the embryology and delivery series, need show 
form only. Here, the terra cotta tint advised by Malvina Hoffman is 
acceptable, with shading or lightening for special areas or membranes. 

Our craftmanship that is busied with the intricate and delicate 
mechanisms of the reproductive system can thus make use of all the 
aids now developed in educational advances and in shop instruction and 
in anthropology and in museum techniques. 


Hudson, F. I.: The Midwife Problem, Delaware State iM. J. 12: 176, 1940. 

To provide good health service to mothers who desire midwife service, a health 
department should: train, supervise, and register all midwives; provide satisfactory 
prenatal service for all midwife cases or see that such service is provided by other 
agencies, and make prowsion that each new accoucheuse must have certain qualifica- 
tions of training and experience before formal registration. 

According to the author, in 1930 there were 157 midwives in Delaware; 106 of 
these were colored and 51 were white. In 1940 only 76 midwives were registered; 
20 of these were white, and 56 were colored. 

In 1929, 19 per cent of all babies in the state were delivered by midwives. In 
that year the infant mortalitj- rate was 82 per 1,000 live births. In 1939, 12 per 
cent of all births were delivered by midwives, and the infant mortality rate was 
43 per 1,000 live births. 

Much has been accomplished in Delaware by providing midwife classes at regular 
intervals. Good instruction in the form of demonstrations has proved the best 
method. Didactic lectures arc practicallj* useless, since most of the words used are 
out of the range of the average midwife’s vocabulary. 

J. P. Crkenhilu. 

Klumpp and Weilerstein: Sulfapyridine — ^Is It a Safe Dnig? hi. Ann. District of 

Columbia 9: 83, 1940. 

Under the Food, Drug and Cosmetic Act traffic in new drugs is prohibited unless 
such drugs have been adequately tested, and the Secretary of Agriculture must 
satisfy himself that the drug is safe before permitting the application for sale 
to become effective. In order to do this the manufacturers were contacted, and it 
was learned that about 280 physicians or investigators had received consignments 
of the drug for experimental use before Januarj' 25, 1939. Approximately 100 were 
justified in expressing an opinion, and their combined experiences represent knowl- 
edge gained from more than 2,000 cases of pneumococcal pneumonia in human 
beings. ’ 

It was the consensus of opinion that the therapeutic use of the drug was accom- 
panied by certain untoward effects, and these were in their general nature similar 
to those encountered in the use of sulfanilamide. It is significant that there was 
no death directly attributable to the drug in the series of cases investigated. It is 
seen from the table listing the toxic manifestations that nausea occurred in 36 
per cent and severe vomiting in 12 per cent of the cases reported. Dizziness, cyanosis, 
renal symptoms, and fever occurred in the order listed. 

In answering the question, "Is sulfapyridine a safe drug?” the authors say that 
it seems to be. 


J. P. Greenhill. 



Department of Maternal Welfare 


Conducted by Fred L. Adair, M.D., Chicago, III. 


THE SALVAGE OP FETUSES IN GRAVIDIC TOXEMIAS^' 

A Statistical Study 

Nicholas P. A. Dienna, M.D., Philadelphia, Pa. 

(From the Department of Obstetrics, Jefferson Medical College Sospital and 

St. Agnes Hospital) 

T his study is tlie analysis of the stillbirths in toxemic patients that occurred 
in Philadelphia in the first fifteen months of investigation by the Stillbirth 
Committee under the auspices of the Obstetrical Society of Philadelphia, ivith 
Dr. Thaddeus L. Montgomery as Chairman. 

Toxemia was the most frequent known cause of these stillbirths. There were 
45,750 total deliveries during the period from Oct. 1, 1937, to March 31, 1939, in 
Philadelphia. There were 1,024 stillbirths of twenty or more weeks’ gestation. 
Toxemia was considered as a primary factor in 137 cases, and as a contributory fac- 
tor in 41 cases. 

The toxemic stillbirths were studied as suggested by Dunliam, Tandy and asso- 
ciatesi in relation to: 

1. IVliether the fetal death occurred before the onset of labor, 

2, The period of gestation at wdiieh stillbirth occurred, 

3. The method of delivery, 

4. The frequency of certain complications of pregnancy and labor asso- 
ciated in this study with graiddic toxemias. ^ 

The complications of toxemic pregnancies were studied in relation to whether 
the committee regarded the condition as the primary or secondary factor in the 
toxemic stillbirth. 

Table I shows that 75.18 per cent of the toxemic stillbirths occurred in the 
antenatal period, while only 18.97 per cent occurred in the intranatal period, and 
5.83 per cent were not recorded. 

Table I. Time op Fetal Death in Gravidic Toxemia With Respect to Labor and 

Period of Gestation 


PERIOD OF 
GESTATION 
AVEEKS 

ANTENATAL 

INTRANATAL 

NOT RECORDED 

NO. 

1 PER CENT 

NO. 

PER CENT 

NO. 

PER CENT 


22 


3 

12.0 

0 

— 

,28 to 35 

38 


12 

24.0 

0 

— 

36 or more 

43 


11 

20.37 

0 

- 

Total 


1 75.18 1 

26 

18.97 1 

8 

5.83 


These figures compared with the general stillbirth rate as illustrated in Table 
n, show' a greater proportion of deaths in the thirty-six or more weeks’ gestation 
period. There is likewise an increase in percentage of antenatal deaths over that 
of the general stillbirth level during any time of the gestational period, but nothing 


‘Read at a meeting of tlie Obstetrical Society of Philadelphia, December 5, 1940. 
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Table II. Time of Petal Death With Eespect to Labor by Period of Gestation* 
These Figures Incliulc Stillbirths From All Causes. 


weeks of gestation 

total 

1 DIED BEI’ORE LABOR 

1 DIED DURING LABOR 

NO. 

PER CENT 

NO. 

PER CENT 

G,367 

3,713 

58.32 

Wmmm 

41.68 • 

20-27 

1,084 1 

840 

77.49 

244 

22.51 

28-35 

1,75G 

1,298 

73.92 

458 

2G.08 

3G or more 

3,478 1 

1,542 

44.34 j 

1,93G 

55. G6 

Not reported 

49 

33 

— 

IG 

— 


‘Taken from: Am. J. Public Health, p. 191, 19.SS.' 


to compare with the greater percentage increase during the tliirty-six or more 
weeks’ period of gestation. Of these U57 cases of primary toxemic stillbirths, 84 
had received adequate prenatal care while Jo had received inadequate care. There 
was no record of the Ij'pe of prenatal care given in 8 cases, while in 10 instances 
they had no prenatal care whatever. 

In reviewing the 22 cases of the antenatal fetal deaths of twenty to twenty- 
eight weeks, I found that G had inadequate prenatal care, .11 had adequate care, 
and 3 had no prenatal care, while 2 cases had no notation on the record. The 
Committee classified 21 of these cases as nonprcvcntablc, while the remaining one 
was classified as the jiatient’s failure to comply with the advice of her physician. 

In the group of fetuses that died antcnatally between the twenty-eighth and 
thirty-fifth week, there were 38 cases. Twenty-seven mothers had adequate pre- 
natal care, 7 had inadequate care, 2 had no prenatal care, and in 1 case, there was 
no notation whatever. Of thc.se 38 cases, 21 fetuses were macerated, 10 were not 
macerated, and there was no record in 7 instances. Of the 10 fetuses that were not 
macerated, only 3 mothers had had analgesia and no operative interference, and 
these 3 cases wore considered nonpreventablc by the committee. 

If we try to find some causative factor for the stillbirths, and review several 
cases of nonmacerated fetuses with a view of fetal salvage, we find : 

First (No. 90) a 2S-year-old white girl, primiparous, private jiatient, with a pre- 
vious gall bladder historj', who had adequate jircnatal care. Her labor of eighteen 
hours was associated with uterine inertia. She had eclamjisia at thirty-nine weeks’ 
gestation. She had a rectal analgesia and a low forceps delivery. Tlic fetus was 
not weighed but was not macerated. This mother died. Now I feel that more ctTorts 
should have been made in treating the hypertension, rather than hurrying to deliver. 
'This case was classified as nonpreventablc. 

In another case (No. OO.o) a twenty-tivc-year-old, white, private, ])rimiparons pa- 
tient with adequate prenatal care died after being delivered spontaneously with no 
analgesia nor operative interference at the thirty-fourth week. This death was 
ascribed to an error in judgment on the part of the ])hysician. 

There were 3 cases where the fetus was not macerated, and after due study, were 
ascribed directly to the patients for their refusal to comply with the advice of the 
physician. 

The remaining cases of this antenatal twenty-eighth- to thirty-fifth-week group 
were judged as nonpreventablc. 

In analyzing the 43 instances which occurred during the thirty-sixth week or more 
of gestation in antenatal toxemic stillbirths, we find : 

Twenty-seven mothers had what was considered adequate prenatal care, 10 were 
considered inadequate; 2 had no prenatal care whatever, and no notation was made 
in 3 instances. 

Five mothers of these 43 cases died; 2 had had adequate prenatal care and 1 
had no prenatal care. The women who died left ,18 living children; they were all 
charity cases. Four were colored and one was white. 

There were 26 macerated fetuses; 14 were not macerated and there was no 
record in 3 instances. 

Of the 3 cases where the death of the fetus occurred intranatally from the 
twentieth to twenty-eighth week, only one had adequate prenatal care. These 
were classified as nonpreventablc. 
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Among the 12 instances of intranatal deaths at the twentj'-eighth to thirty- 
fifth week (it is during this period that fetuses are generally heavy enough to 
save, unless some abnormal placental development is present), we And: 

Only one case was classified as ascribable to an error in judgment on the part 
of the physician. Another case was classified as ascribable to the patient. The 
remaining supposed^ nonpreventable deaths demand scrutinizing. 

Case 700. — This case occurred in a 37-year-old, white, private, hj-pothyroid priniip- 
ara (basal metabolic rate -20) with a histor}’" of impaired renal functions and 
adequate prenatal care. Her labor went seventj'-two to seventy-five hours after 
a surgical induction bj' rupturing the membranes. As labor progressed the fetal 
heart was not heard ; then 2 doses of morphine sulphate and 2 doses of sodium amytal 
were given. After the long labor with the patient showing signs of exhaustion, the 
floating head was grasped with forceps through an undilated cervix under ether 
anesthesia, and was delivered. The length of gestation was thirty-two weeks. 
The fetus was not macerated and weighed 1,474 Gm. Pathologic report was birth 
trauma; no pathology of cord or placenta was noted. 

Case 72. — ^Another patient, a 38-year-old, white, private multipara had no pre- 
natal care. She was delivered by accouchement force internal podalic version after 
the membranes had been ruptured surgically. She had a labor of eighteen hours, 
during which time she had 5 convulsions. Intravenous sodium amj-tal was used as a 
narcotic agent. This occurred at the thirty-second week. The fetus weighed 2,289 
Gm. and was not macerated. This mother died eighteen hours after delivery. 

In analyzing the 11 cases of stillbirth of gravidic toxemias during the intranatal 
period of thirty-six weeks’ or more gestation, very enlightening information is ob- 
tained. Here are a few cases: 

Case 793. — One patient was admitted to the hospital in convulsions. She had 
no prenatal care, and was delivered with outlet forceps. The patient died of a rup- 
tured heart. 

Case 513. — Another patient under private care for albuminuria, casts and hyper- 
tension, had adequate prenatal care. During a fourteen-hour labor at the fortieth 
week, she received castor oil, quinine, pituitrin, surgical rupture of the membranes, 
morphine, scopolamine, atropine, rectal ether, and paraldehj'de. She was finally 
delivered by the second set of forceps. 

Another patient having symptoms of toxemia, during the last two months 
had received so-called adequate prenatal care, was allowed to have a labor of sixty- 
eight hours. During the labor she received castor oil, pituitary extract, morphine, 
scopolamine, Gwathmey’s rectal ether, and magnesium sulphate. She was finally 
delivered by low forceps at her fortieth week of a fetus weighing 3,104 Gm. 
This patient died. 

Case 115H. — Another patient with a history of diabetes, hypertension, obesity, 
and having inadequate prenatal care, was allowed to deliver spontaneously at home 
in the thirt 3 ’’-sixth week of a very large strangulated baby which was not weighed. 
This is a glaring example of the need of education not onlj' of the laity, but of 
some phj'sicians who undertake the responsibility of delivering at home. 

Table III shows the infrequency of the operative procedures associated with 
this complication of pregnancy and especially the percentage of intranatal deaths 
tliat are associated with operative interference. 

There were 4 cases of cesarean section where the fetus died before delivery. 
Three were performed in the twentj'- to twenty-eight-week group. The fourth 
(Ho. 46) was performed at the fortieth week in a fortj'-.year-old white, charity 
multipara who had had two previous stillbirths. She had had adequate prenatal care. 
Hysterotomy was done when eye changes were noted and a nonmacerated fetus, 
weighing 1,502 Gm., was delivered. This was classified as being nonpreventable. 

This table shows but two instances where low forceps and midpelvic forceps ap- 
plications were performed and intranatal deatli.s recorded. There were two instances 
of breech extraction performed during toxemic labor, resulting in stillbirths. Version 
and extraction were done on only one occasion. There were no instances of cesarean 
section during this period of investigation which resulted in an intranatal stillbirth. 



1082 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Primary toxemic stillbirths, totaling 137 cases in. the first 1,024 stillbirths, were 
complicated by twin births in three instances. Of these 3, one went to twenty-nine 
weeks’ gestation with adequate prenatal care and was delivered spontaneously of 
macerated fetuses. Another had thyroid disease complicating tlic toxemia. She 
was given adequate prenatal care but was allowed to progress until the thirty-eighth 
week before medical and surgical inductions were done. In this case, the first fetus 
was a breech, delivered spontaneously; while the second fetus (a cephalic presenta- 
tion) was alive when spontancousl}’ delivered. The third set of twins was delivered 
spontaneously at the thirty-ninth week by a patient with a history of mild toxemia. 
Death of the fetuses resulted from inadequate prenatal care, either due to the 
patient herself or to improper guidance by the physician. These fetuses weighed 
2,428 and 3,175 Gm. According to the committee, this was classified as nonpre- 
ventable. 

Table III. Tijie of Fetal Death With Eespect to Type of Delu'ery 


TYPE OF DELIVERY 

ANTENATAL DEATHS 

INTRANATAL DEATHS 

NO. 

PER CENT 

NO. 

PER CENT 

Spontaneous 



18 

13.13 

Low forceps 



2 

1.45 

Midforceps 



2 

1.45 

Cesarean section 



0 

— 

Breech extraction 



2 

1.45 

Version and extraction 



■■■■■ 

n.72 


Table IV shows that onlj' in six instances was the fetal death due to birth 
injuries as noted on the reporting charts, and of these only two were classified as 
nonpreventable. 

Prolapsed cord was noted twice; placental infarcts and necrosis were a contribu- 
tory factor in three cases, and these were all considered as nonpreventable by 
the Committee. 

The case of syphilis complicating toxemia was classified as nonpreventable. 

It is interesting to note that placenta previa, a condition obviously nonpre- 
ventable and admittedly one in which fetal death is likely to occur, took place 
onlj’’ twice in this group of toxemic patients. 

There were 92 cases of premature placental separation during the period of 
study, of which 27 cases occurred in toxemia patients. Here one is absolutely 
and immediately confronted with the need for further study of the placenta and 
its relation to gravidic toxemias. There was no question of the management of 
anj' of these cases, as they were classified as nonpreventable. I feel that some of 
the fetuses could have been saved if we knew more of the placenta, cord, and 
envelopes and their relationship to this complication of pregnancy with toxemia. 

Of these 27 cases of premature separation complicating labor, the fetus died 
antenatally in 16 and intranatally in 8 instances. There was no notation in 3 
cases. This complication occurred as early as the twenty-seventh and as late as the 
fortieth week. There wore 9 instances where hysterotomy was done; 12 were 
delivered spontaneously; there was one breech decomposition; one podalic version; 
and one case where aftercoming head forceps wore used. There was one mid- 
forceps application and two low forceps applications, one of which was com- 
plicated by impacted shoulders. Of these placental separations, if the patients 
were immediately hospitalized and studied, although condition is more diflicult 
to control, some reduction may have been effected. 

Another factor to be seriously studied is the problem of prematurity and im- 
maturity, It was noted that the weights of the fetuses in the various periods of 
gestation varied greatly in each group. Table V suggests the possibilitj’’ of the 
co-existence of both prematurity and immaturity. "While the rate of infantile 
mortality is not difiScult to establish, it is quite another matter to determine the 
rate of immature babies. "While the term immature suggests an entirel}' different 
condition from that which is indicated by the term premature, the two have often 
been used synonymously to express the state of debility of the newborn infant 
due to an incomplete development of the organism. 
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Table V. The Weights of Fetuses of Primary Toxemic Stillbirths 


WEEK.S OF 

GE.STATION 

NOT 

RECORDED 

- TO 400 

400 TO 
1,000 

1,000 TO 
1,500 

1,500 TO 
2,500 

2,500 TO 
4,500 

20-22 

2 

1 

1 

0 

0 

0 

22-28 

10 

0 

12 

4 


1 

28-37 

IG 

0 

G 

10 


10 

37-43 

G 

0 

0 

0 


22 

Not recorded 

4 

0 

0 

0 

0 1 

0 


Toxicosis is one of the most important causes of premature birtlis, beinp: out- 
numbered possibly only by twin pregnancies. Of course, syphilis and polyhydramnios 
are also important factors. There is no doubt that children born of 1 x 001011 suf- 
fering from eclampsia, grave hypertension, and albuminuria show a greatly 
retarded development. When comparing the children of eclamptic patients ivith 
children delivered during the same gestation period, ivc find that they continue to 
present the fetal characteristics with a meager chest development that contrasts 
ivith the less relative size of the head, even though it remains dominantly large, 
and especially the abdomen ivith its absence of the panniculns adiposus. 

If we consider these neonatal births simjih' as iveahlings and later capable of 
having a normal development, ive should equally remember the percentage that 
die in the first few days or weeks of life, as compared ivith births of nontoxemic 
mothers in the same gestation period. 

This paper "would not be comjilete ivithout calling to attention the relationship 
of the type of operative delivery, the anesthetic agents used, the management of 
the toxic patient immediately before the procedure, upon the immature, premature, 
and toxic fetus. Schreiber,- in his study of apnea of the newborn and associated 
cerebral injury, shoivs the elTect of anesthesia, analgesia, oxytocics, operative, nor- 
mal birth trauma on the respiratory center with a resultant cerebral anoxemia ivith 
or without irreparable brain damage on an apparently healthy full-developed fetus. 
If this is so, what ivould be the effect of all thc.se factors on a fetus that is already 
handicapped "with the toxic factor superimposed on a premature immature fetus? 

Apnea is commonly found in a higher percentage in toxemic babies born alive, 
but when the mother has been given analge.sic and anesthetic agents over and above 
the pharmacologic doses recommended (wlicthcr a necessity or not) the dose may be 
enough to spell the diflerence between a live or dead fetus. 

!My personal opinion is that in increasing the salvage of fetuses of toxemic 
mothers, we ivill be increasing at the same time the neonatal death rate, but that this 
increase ivill probably only bo about one-third or one-half of the number of fetuses 
saved. 

The complexity of the data-oxamined documents implies hoiv unproiiitious are 
the repercussions of the gravidic toxemias. 


COMMENT 

There ivas an increase of the number of toxemic stillbirths antenatally over 
the general stillbirth rate, and more especially after the thirty-sixth "week. This 
brings into bold relief the absolute necessity for adequate inicUigent prenatal care. 

The average age of all these toxemic patients was 28.-tl years. 

In review of the G cases of birth trauma associated ivith toxemia, it was inter- 
esting to find that the average age of thc.se patients was 35. G years. Four of these 
were multiparas and 2 were primiparas. 

I feel that hysterotomy has a very limited place in the treatment of toxemia. 
Excepting for actual indications, sucli as complicating hemorrhage, disproportion, 
abnormal presentation, etc., the following conditions should be fulfilled before con- 
sidering cesarean section: 

1. Pregnancy should be over twenty-eight weeks. 

2. Evidence of fetal life. 

3. Lapse of several hours from the time of administration of narcotics and anal- 
gesics. 
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SUmiARY 

1. Cultures have been used routinely to determine the cure of gono- 
coccal infection in women in various types of therapy. 

2. Cultures have been found to be reliable and far superior to smears 
even when (a) Culture materials ivere not plated for two or three hours 
after they had been taken; (b) Plates were not incubated for four to 
five hours after they had been inoculated; (c) Plates Avere transported 
from the clinic to the laboratory (thirty to forty-five minutes) in all 
kinds of AA'^eather Avithout special precautionarj'' measures. 

3. Cervical smears Avere more reliable than urethral smears, but even 
Avith them, over 50 per cent of the positiAm cultures had corresponding 
negative smears. 

4. In the majority of cases both ceiwieal and urethral sites of infection 
cleared simultaneously. In residual infections the cervix AA^as more fre- 
quently the resistant site. 

5. Tetramethyl p-phenjdendiamine hj'^drochloride is preferable to the 
dimethyl compound for the oxydase test. 

Ackiimvledoment . — The authors wish to express their appreciation for the coopera- 
tion of Drs. S. Charles Kasclon, Jack Kight, Robert G. Greene, and Lewis L. Hall of 
the Chicago Lying-in Hospital, who assisted in the collection of culture materials and 
in the examination of slides. 
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CLINICAL EXPERIENCE IN THE TREATMENT OP PELVIC 
INFLAMMATORY DISEASE WITH INTRADERMAL INJEC- 
TIONS OP BACILLUS COLI VACCINE 

Earl G. Krieg, M.D., Detroit, Mich. 

(From the Department of Gynecology of TVayne University and Detroit Eeoeiving 

Hospital ) 

T his paper presents the clinical result obtained in the ambulatory 
treatment of pelvic inflammatoiy disease of Amnereal and puerperal 
etiology folloAving the intradermal administrations of a suspension of 
B. coli. The intradermal method of administration Avas found to be 
easier to execute, less uncomfortable and more safe than either the 
intramuseular administration of “boiled milk” or the intraA’^enous ad- 
ministration of typhoid Amecine. Yates and DaAudoAv reported over 
3,000 intramuscular injections of boiled miUc without the oeeurrence 
of an abscess, but I have encountered four such instances, tAvo of which 
patients Avere hospitalized for over tAA'o months. ObAUOusljq intravenous 
shock therapj^ cannot be used in ambulatory patients. 
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DISCUSSION 

DE. THADDEUS L. MONTGOMERY. — I am not so optimistic as Dr. Dienna in 
expecting an earl}’’ reduction in the fetal mortality from toxemia of pregnancy. I 
am -srilling to acknowledge, however, that many of these cases are mismanaged and 
that more could have been done to further the interest of both mother and child. 
The handling of such cases and the bringing about of a better result in the mother 
and child require a high degree of obstetric judgment and oftentimes depend upon 
the combined opinion of the medical clinician, the ophthalmologist, and the ob- 
stetrician, all of whom can make their contribution to diagnosis. 

As regards the role played by the placenta and particularly the frequency with 
which certain necrotic lesions or infarcts are noted in the presence of toxemia of 
pregnancy, I believe, for many reasons, that tlie hemorrhagic and necrotic areas 
which are observed in the placenta of nephritic and toxemic patients are a result of 
the disease and not the cause of it. 

DR. DIENNA (closing). — I do not believe very much can be gleaned from a 
complete post-mortem examination of an extremely macerated fetus. ITowever, in 
the case of a nonmacerated toxic fctu.s, we might learn a great deal from a com- 
plete post-mortem examination. 


Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF JANUAJIY 14, 1941 
The following papers were pre.sented : 

Two Unusual Cases of Chorioepithelioma. Dr. I. C. Rubin. (Por original 
article, see page 10G3.) 

Chorioncarcinoma With Clinical, Hormonal and Pathological Findings. Drs. 
William P. Healy and Jolin A. Kelly. (By invitation.) (To appear in a later issue.) 


MEETING OF FEBIWAIIY 11, 1941 
The following papers were presented: 

Models, Manikins, and Museums for Obstetrics and Gynecology. Dr. Robert L. 
Dickinson. (For original article, see page 1075.) 

A Comparison of the Classical and Lower Segment Cesarean Section. Dr. 
George H. Ryder. (Por original article, see page 1029.) 


OBSTETRICAL SOCIETY OF PmLADELPHIA 
MEETING OF DECEMBER 5, 1940 
The following papers were presented: 

The Salvage of Fetuses in Gravidic Toxemias. Dr. Nicholas P. A. Dienna. 
(For original article, see page 1079.) 

Ovarian Transplantation. (Moving Picture.) Drs. Michael J. Bennett and Newlin 
P. Paxson. 
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4. Active treatment of ioxemia, not simph' hypertension, for a rcasonal)lc length 
of time in a hospital. 

5. Obstetric consultation. 

A glance at the case reports detinitelj'- shows the importance of education of 
patients and education of general practitioners who do obstetrics in not waiting 
too long before seeking obstetric advice in the management of toxemic patients. 
The importance of actively treating the toxemia, not simply hypertension, and, if 
no improvement is noted, or if the toxemia increases in severitj", the advisability 
of induction of labor is certainly borne out. Labor then should be induced medi- 
cally, and only surgically if necessary, during a period when the fetus is free 
from possible etfects of narcotic agents. 

A study of the cases of intranatal stillbirths showed that as a rule: 

1. Interference came too late. 

2. Effect of narcotics, analgesics, and anesthetics was not too serioush' con- 
sidered. 

During the same period, there were 92 cases of premature separation, 27 of 
which were associated with toxemia. 

There were so few autopsies done on these fetuses that deductions could not 
be drawn. 

SUMMARY 

1. An analysis of 137 toxemic stillbirths complicating the first 1,024 cases of 
stillbirth studied by the Philadelphia Committee from Oct. 1, 1937, to March 31, 
1939 are reported. During that period, there were 45,750 total deliveries. 

2. Evidence is given showing an increase in the antenatal deaths of the toxemic 
fetuses during any time of the gestational period as compared with the general 
stillbirth level. 

3. The greatest increase of the percentage of antenatal deaths of the toxemic 
fetuses occurred in the thirtj'-six or more weeks’ gestation period. 

4. There are still a great number of patients with inadequate prenatal care, 
notwithstanding the education in this respect. 

5. There is lack of proper guidance of the toxemic labor. 

G. Evidence is presented showing the haste of operative interference before 
careful study and management of the toxemic mother. 

7. The greater vulnerability of the premature and immature toxemie fetus to 
drugs and interference is discussed. 

8. A plea for complete study of the placenta, cord, and envelopes in all still- 
births is presented. 

CONCLUSIONS 

1. Toxemic patients must be carefullj- studied and closeh' watched. 

2. There should be careful management of the toxemic labor udth special attention 
to noninterference unless the mother has first been treated ; and the use of anal- 
gesic and anesthetics should be limited to the very minimum. 

3. Inadvisability of cesarean section before the twenty-eighth week unless all 
other methods fail should be considered. 

4. Labor should be induced as soon as the toxemic mother with alarming symp- 
toms (not simply hypertension) does not respond to treatment. 

5. Unusually strict and constant supervision of the fetus after delivery should 
be followed. 

REFERENCES 
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Basden, Margaret: A Maternity Hospital at the Home Front, Brit. ]\r. ,T. 2: 45 ?,, 

1940. 

The author describes the effect of war on the routine of a !^^atornity Hosspital 
at the home front. She discusses tlie facilities afforded the ])atients for their pro- 
tection during air raids, tlie routine by which these facilities are taken advantage 
of, the modifications reciuired in the treatment of ])ost-])artum and postoperative 
cases, and the apparent and undetermined re.sults of such modifications in treatment. 

Post-partum patients are allowed up a few minutes the day the baby i.s born 
and patients having abdominal operations on the fifth postoperative day. Subse- 
quent activity is increased daily. 

The favorable results noted include the creation of a carefree and happy at- 
mosphere among the patients, a decrease in morbidity, better uterine involution, 
considerably less venous thrombosis, and stronger and healthier patients on dis- 
charge. Tlie author warns that the early adoption of the erect position may in- 
crease the tendency to prolajise and too short a stay in bed after operation or 
confinement may lead to neurasthenia. 

Fuei) L. Ad.mi: and W. 11. Ptui.nir.s. 

Thomas, Rufus C. : 3,144 Consecutive Deliveries Without a Maternal Death Due to 

Pregnancy, Brit. IM. .T. 1: .o02, 1940. 

Between .Tan. 3, 1938, and .Tune 4, 1939, the Corydon Obstetric Service has con- 
ducted 3,144 consecutive deliveries without a maternal death attributable to preg- 
nancy. One mother died of pneumococcal pneumonia on the day of deliver}' which 
began seven days before. These cases are drawn from all jiossible sources. 

Complete antenatal, natal, and postnatal care is available to the patients and 
the services of the Borough obstetrician are available to all medical practitioners 
in the area. 

All prenatal patients with an elevated blood pressure, with or without albu- 
minuria, were hospitalized for observation and study. If at the thirty-second- 
week examination the patient was found to have a breech presentation, external 
version was attempted. If unsuccessful, the patient was hospitalized, placed in 
a Trendelenburg position for one to two hours and another effort made. About 
75 per cent were successfully converted. 

The lower segment operation was done in 49 per cent of 74 cesarean sections, 
and 59 of these were done under spinal anesthesia. 

The stillbirth rate was 28.9 i>er 1,000 total births, and infant death rate was 
13.9 j)er 1,000 livebirths for the series. 

Fred L. Adair and .Toiin E. Kioiit. 

Kosakae, J., and Okai, K.: The Onset of Labor Pains by Follicular Hormone Is 

Induced Through the Posterior Lobe of the Pituitary Body, .Tap. .T. Obst. & 

Gynec. 23: 172, 1940. 

It was previously shown that follicular hormone may successfully be used to 
stimulate contractions of the uterus. The authors induced labor by means of 
placental substance. They believe the mechanism of the production of labor pains 
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MEETING OF JANUAUT 2, 1941 
The following papers were presented: 

Spontaneous Painless Parturition in Pregnancy Associated With Transverse 
Myelitis. Dr. J. Stanley Cohen invitation). 

Hydatidiform Mole Followed hy Chorionepithelioma. Dr. Edward F. Jilc- 
Laughlin. 

The Contractile Response of the Pregnant Human Uterus to Posterior Pituitary 
Extract. Dr. Douglas P. Murphy. (To appear in a later issue.) 

Ovarian Hemorrhage. Drs. Mario A. Castallo and Louis Feo. 

MEETING OF FEBBUABY 6, 1941 
The following paper was presented: 

Tumors of the Reproductive System in the Rahhit With Especial Reference to 
Etiological Relationships and to the Development of Autonomy, Dr. Harry S. N. 
Greene (by invitation). 


PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEETING OF FEBBUABY 3, 1941 
The following papers were presented: 

Supravesical Extraperitoneal Cesarean Section (Waters’ Operation). Drs. J. R, 
Eisaman and B. E. Austin (by invitation). (For original article, see page lOGO.) 
Purpura Hemorrhagica Complicating Pregnancy. Dr. David O’Laughlin. 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF FEBBUABY 7, 1941 
The following papers were presented: 

The Immediate Treatment of Obstetric Hemorrhage and Shock. Dr. Charles A. 
Gordon. (For original article, see page 1056.) 

Studies in Pelvic Iontophoresis of a Choline Compotmd, Drs. Charles A. Gordon 
and Alexander H. Rosenthal. (For original article, see page 1043.) 

A Method for Preventing or Diminishing Peritonitis From Leakage After In- 
testinal Resection or Perforation. Dr, Harry Ivoster. 
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Sharkey, John A.: Should Solution of Posterior Pituitary Be Used in the First 
and Second Stages of Labor? J. A. M. A. 115: 1315, 1940. 

The author emphasizes the fact that solution of posterior pituitary should not 
be used in normal labor, and again points out the dangers to child and mother, 
chief of which are intracranial liemorrhage and injury to the musculature of the 
uterus resulting from tetanic contractions. In cases of uterine inertia the solution 
of posterior pituitary should be limited to certain cases of true primary inertia 
and he enumerates several conditions in which it should not bo used. Posterior 
pituitary is certainly not indicated in secondary inertia. The author feels that 
its use is contraindicated in toxemia of pregnancj', placenta previa, and heart 
disease, but in skilled hands it can occasionally bo advantageouslj" employed in 
abruptio placentae. 

William Berman. 

Kiihnel, P.: Further Experience With Scalp Forceps Traction in the Treatment 
of Uterine Atony, Acta. obst. ct gj’nee. Scandinar*. 20: 139, 1940. 

The author reports 11 additional cases of protracted labor with secondarj' 
aton.y treated by means of scalp forceps traction. The good results obtained lead 
him to recommend stronglj’’ the use of this method in suitable cases of uterine atony. 

J. P. Greenhill. 


Dawson, J. Bernhard: The Occipito-Posterior Position, Brit. M. J. 1: 612, 1940. 

A review of 3,700 deliveries revealed 415 cases of occipito-posterior positions, 
not including those better designated as occipito-lateral or transverse. Of these, 
30 per cent delivered face to pubes naturall}' or with forceps, 50 per cent rotated 
and delivered naturally or with forceps, and 20 per cent required manual or 
forceps rotation. 

That the size of the infant is not a factor in the persistence of occipito- 
posterior position was shown by the small dilTerence in infant weights in the 
above 3 groups. Parity apparentl}' played little part in the etiologj- of posterior 
positions, and a predominance of multiparas in the first and second groups docs 
not support the contention that laxity of pelvic tissues may adversely influence 
anterior rotation. An equal number of primiparas and multiparas required rota- 
tion, suggesting a common factor, such as the pelvic type, but this was disproved 
by a lack of repeated occipito-posterior positions in multiparas. 

Infant mortality of the posterior positions compared favorably with that of 
the entire group, being slightly better for infants that rotated spontaneous!}'. 

Average duration of labor was increased in primiparas, but showed little dif- 
ference in multiparas. 

The author’s treatment consists of noninterference until the mother’s or baby’s 
condition necessitates delivery, or careful examination reveals a failure in the 
progress of labor. His method of manual rotation is described. 

Fred L. Adair and John E. Kight. 

Guerriero, W. F., Amell, E. E., and Irwin, J. B.: Pelvicephalography: An Analy- 
sis of 503 Selected Cases, South. M. J. 33: 840, 1940. 

In order to evaluate the accuracy of the Ball method of pelvicephalography, a 
clinical and radiologic study was made. It was based upon 503 cases of patients 
with prolonged labors, evident or suspected fetopelvic disproportion, abnormalities 
of the bony pelvis, and a number of normal patients selected from a series of 
over 6,000 deliveries. Other causes of dystocia were eliminated. There were 191 
white and 312 colored patients; 362 of the presentations were vortex and 38 were 
breech. 

Roentgen pelvimetry eliminates the ever present, variable factor of personal 
equation and assures accuracy in the determination of all the pelvic diameters. In 
addition to pelvic measurements, such other information of clinical value may be 
ascertained, as details of pelvic architecture, cephalopelvic proportions, the pos- 
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is the acceleration of the secretion of oxytocin, l)eeausc follicular hormone does 
not act dircctl}' upon the uterus. The authors proved that there was an increase 
in the oxytocin content of the cerebrospinal fluid in animals after the injection of 
placental substances. Contractions of the uterus were obtained onlj’ after a cer- 
tain concentration of oxj’tocin was observed in the cerebrospinal fluid. 

J. P. GUEEXinUL. 

Spiller, V.; An Inquiry Into the Hour of Birth, Brit. IM. J. 1; 435, 1940. 

Of 2,225 patients delivered per vaginam during the years 1934 to 1937 at the 
Eoyal Free Hospital, 5.25 per cent more were delivered at night, between S P.xi. 
and S A.M. than during the day. 

Fred L. Adair axd Jonx R. Kigiit. 

Olivella, J. R.; Hour and Month of Births, Rev. cubana de obst. v ginec. 2: 45, 

1940. 

Olivella studied the records of more than 22,000 strictl 3 ^ spontaneous births. 
In cases of multiple births the time of expulsion of the first infant onlj^ was noted. 
Of the above number, 10,590 infants were born between 6 A.M. and 6 P.M. ; 11,438 
between 6 p.m. and 6 a.m. No great consistency was shown from j'ear to year in 
the hour of most or least births, but over a five-year period 1,039 infants were 
born at 1 a.m. and 2 a.m. each, and the hour of least births was 5 p.m., with 777. 
The author discusses the possible effects of solar influences in initiating labor during 
the daj'. 

R. J, Weissman. 

Patou, D. M.: Studies in Obstetric Analgesia, South. M. J. 33: 626, 1940. 

This studj' was based upon the use of several analgesic agents in two series of 
patients totaling 958 cases. Of these, 610 received some tj^pe of analgesia. The 
primary aim in the management of these labors was to secure first stage analgesia 
with amnesia. Medication was given as earlj’- in labor as it was safe to do with- 
out the risk of checking its progress. A variable degree of restlessness occurred 
with all the analgesics. It was either absent or onlj' slight in 63 per cent of the 
patients who were given sodium amyl-beta-bromalljd barbiturate (sigmodal). The 
complementarj^ use of small doses (gr. %) of "pantopon" with pentobarbital and 
hj'oscine combinations appreciablj’’ decreased this undesirable side effect. This 
drug was omitted when the progress of labor was verj' rapid and deliver}' seemed 
imminent. Effective amnesia was obtained in SO to 85 per cent of the patients 
to whom pentobarbital-hj'oscine-pantopon and pentobarbital-hj’oscine were given; 
in 65 per cent of the morphine-hj'oscine group, and in 64 per cent of those patients 
in whom sodium amjd-beta-bromalljd barbiturate (sigmodal) was used. Rectal 
ether is stressed as a valuable analgesic agent for use late in the first stage of 
labor, or even in the second stage when it might be unsafe to emplo}* other drugs. 
There was no increased incidence of operative deliver}*. 

Two maternal deaths occurred, neither of which was attributed to the use of 
analgesic drugs. One very toxic patient died of shock resulting from premature 
placental separation; she had received 6 grains of sodium iso-amyl-ethyl barbit- 
urate (sodium aniytal). The second patient had a retained placenta and death 
from septicemia occurred two weeks post partum. Early in labor "sigmodal" 
was given and twelve hours later, pentobarbital and hyoscine. 

A total of 15 fetal deaths occurred. Of the two in the first series, one infant 
was born of an eclamptic mother. Both eclamptic patients received "average 
effective morphiue-h}'Oscine narcosis." In the second series, there was sufficient 
cause for the deaths, exclusive of the use of any of the drugs. One of the con- 
clusions of the author is that, "the danger to the baby is negligible in the hands 
of one trained in the use of analgesics." 


Ap.koed Goedherger. 
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with the least amount of shoch is indicaled. Three contraindications to the per- 
formance of craniotom}' are also indications for abdominal delivery; (1) a true 
conjugate of less than 5.5 cm.; (2) tumor blocking the pelvis; (3) a fibrous or 
carcinomatous cervix. A patient who has had one craniotomy should subsequently be 
delivered in some place where better obstetric facilities are available. 

In a ten- 3 ’ear period, during which there were 12,292 deliveries, 29 craniotomies 
were performed, an incidence of 0.235 per cent. Of these, 12 of the patients had 
received prenatal supervision in the hospital clinic, and 17 patients were referred 
from elsewhere. The specific indications for the craniotomies in the series num- 
bered ten. Twentj’-four of the infants were dead when the operation was per- 
formed; 4 babies were hj'drocephalic. The duration of the longest labor was 
approximate!}' 98 hours. In the majorilj- of instances there was a historj- of mem- 
branes having been ruptured for manj' hours; the longest periods were 178 hours 
and 144 hours. 

There were 7 maternal deaths, a mortalitj’ rate of 24.1 per cent. Six of the 
deaths occurred in nonclinic patients, and in 5 of them there were vaginal examina- 
tions with attempts at deliver}' in the home. TIic jiatienfs were in poor or critical 
condition when the operation was performed, and, with the single exception of a 
patient whose pregnancy was intcrniptod at five months for medical indications, they 
had been in labor from 40 to 74 hours. The one clinic patient had a hydrocephalic 
baby; she was examined vaginally in the hospital and Imd a bag induction of 
labor. There was no autopsy and death was ascribed to embolism or surgical shock. 

Akn'olp GoirnnKnoKU. 


Item 


Postgraduate Course 

The Illinois State Department of Public Health and the Children’s Bureau, U. S. 
Department of Labor arc sponsoring ten four weeks’ courses in obstetrics at the 
Chicago Lying-in Hospital during the fiscal year 1941-1912. Only a limited number 
of physicians will bo accepted for each course, 'flic only cost to the individual is 
for room and board and .$25.00 ($10.00 of wliich is refunded at the completion of 
the course). Apjilioations and inquiries .should be addressed to: Postgraduate 
Course, Department of Obstetrics and Gynecology, 5848 Drexel Avenue, Chicago, 
Illinois. 


Books Received 


HOLT’S DISEASES OF INFANCY AND CHILDHOOD. By the late L. 
Emmett Holt and John Howland. Bevised by L. Emmett Holt, Jr., ]\I.D., Asso- 
ciate Professor of Pediatrics, Johns Hopkins University, etc., and Bustin Mc- 
Intosh, M.D., Carpentier Professor of Pediatrics, Columbia University, New York, 
etc. Eleventh edition, 2G2 figures, 1421 pages. D. Appleton-Ccntur}' Company, 
New York, 1940. 

THE MEECK MANUAL. Therapeutics and Alateria jMedica. Seventh edition, 
1436 pages. Merck & Co., Inc., Eahway, N. J., 1940. 

MACLEOD’S PHYSIOLOGY IN MODEEN IilEDICINE. Edited by Philip 
Bard, Professor of Physiology, Johns Hopkins University School of IMcdicinc. 
Ninth edition, 387 figures, 1256 pages. The C. V. Alosby Co., St. Louis, 1941. 

MODEEN DRUG ENCYCLOPEDIA. Therapeutic Guide. By .Tacob Gutman, 
M.D., Phar.D., P.A.C.P., Director, Brooklyn Diagnostic Institute, etc. Second edi- 
tion, 1644 pages. Published by New IModcrii Drugs, New York City, 1941. 

A FAMILY DOCTOR’S NOTEBOOK. By I. J. Wolf, M.D., Professor of Medi- 
cine, Emerit. University of Kansas School of IModicine. Fortuny’s, New York, N. 
Y., 1941. 
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sible occurrence of intrauterine fetal death, malformations and multiple gestation. 
This method of pelvimetry requires an anteroposterior and a lateral view of the 
pelvis. The former reveals the contour of the inlet, the basis for the Thoms classi- 
fication of pelvic type, wliich was employed in this analysis, as well as tlie outline of 
the ischial spines. The prominence of these spines as a factor in dystocia seems to 
depend upon the adequacy of the transverse diameter of the midplane, and the 
adequacy of the posterior half of the midpelvis ("compensation of the posterior 
pelvis”). When these factors are ample, prominence of the spines per se is not 
likely to cause dystocia. From the lateral view may be obtained information con- 
cerning the lumbar spine, the contour and position of the sacrum, the sacro- 
coccygeal articulation and the hip joint. The most frequent pelvic tj-pe was the 
brachypellic, with an incidence of 48.1 per cent; the mesapellic tjq)e was next and 
occurred in 32.9 per cent. On a racial basis these two types predominate. In the 
colored patients, these appeared in the same order as for the entire series; among 
the white patients the order was reversed. 

The Ball method of pelvicephalographj’^ is based upon volumetric comparisons 
of the fetal head at the pelvic inlet and at the midplane. By Ball's mechanical 
calculator, a correction is made for magnification, and then the fetal head cireum- 
ference and pelvic diameters are determined. These data make possible a calculation 
of volume capacity of the pelvis and of the fetal head, from whieh it is possible 
to make cephalopelvic volume comparisons. Dystocia at the inlet is predicted if 
the volume of the head exceeds the volume capacity of the inlet by more than 
150 milliliters; and miplane dystocia when the fetal head volume exceeds the 
volume capacity of the midplane b 3 ’' more than 250 milliliters. The authors adopted 
their own standard of 200 milliliters for the criterion of inlet dystocia. Tliej' 
stress the fact that dj'^stocia often results from a combination of borderline inlet 
volume relations with a midplane, and emphasize the importance of a consideration 
of the posterior sagittal dimension in midplane pelvicephalometry. Tlie value of this 
procedure was decreased in breech presentations, where discrepancies between the 
x-ray findings and the clinical course occurred. 

Eoentgen study of the pelvis and cephalopelvic relations by the Ball method 
provides data which may be of prognostic significance. It should be considered as a 
laboratory aid, and the results interpreted in the light of clinical judgment 
and experience. 

Aknold Goldberger. 

Frawley, M. D’Arcy: The Treatment of Disproportions, Canad. M. A. J. 44: 38, 

1941. 

The author reports the occurrence of 53 instances of disproportion in 1,000 
consecutive deliveries. Its presence was anticipated in two-thirds of the cases. 
Elective cesarean section was performed in 4 instances. The remaining 49 were 
subjected to a test of labor. Of them 9 delivered spontaneously, 33 following for- 
ceps (1 high forceps), 2 were delivered by version and extractions, and 4 were 
finally delivered bj'^ low segment cesarean section. Craniotomy was performed 
on one dead infant. There were 2 maternal deaths, both due to infection and 3 
infants ’ deaths due to asphyxia. 

Carl P. Huber. 

Long, J. P., Jr., and Stabnick, J. S.: Craniotomy, South. M. J. 33: 1073, 1940. 

There is evidence that craniotomj^ was performed in antiquitj^, and that in 
3000 B.c. the operation was done in certain difBcult labors by priests. The instru- 
ments and methods devised by Pare, Levret, Smellie, and Baudelocque are still 
largelj' used today with some slight modifications. 

The principal indications for the procedure are: (1) where a positive diagnosis 
of lu’drocephalus or other monster formation has been made; (2) in breech presenta- 
tions when the infant is dead and slight ceph.alopelvie disproportion exists, or when 
the head is impacted and the chances of obtaining a live babj' are verj- slight; (3) 
whenever the babj’ is dead and cannot be easilj* delivered b_v forceps or version; (4) 
in certain instances where the mother is in a critical condition and a rapid delivery 
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This report represents the first group of 172 cases in our investigation, 
which began in July, 1933. There w^as no selection of patients and no 
other medical treatment was administered except placebos for the con- 
trol of severe pain and douches for cleanliness. 

PREPARATION OF THE VACCINE 

The first vaccine used was a suspension of Stapliylococoiis aureus, which was dis- 
carded because of tlie relatively large amounts required to produce a reaction. The 
colon bacillus was then selected, and a vaccine containing one-half billion organisms 
per cubic centimeter was used. This concentration was gradually increased until 
our present vaccine, in use during the last four years, contains three billion or- 
ganisms per cubic centimeter. 

Mrs. Edith Hamilton, chief bacteriologist, prepared these vaccines in tlie lab- 
oratories of Eeceiving Hospital. A culture was obtained from a fresh stool speci- 
men, grown on agar and put up in normal saline containing 0.5 of 1 per cent of 
tricresol. This material was used when negative cultures were obtained on three 
successive days and in the absence of spores. Specimens of this material standing 
at room temperature were found sulficientlj' potent at the end of sixteen and thirty 
months, respective!}'. 

Our one experience in sterilizing with heat resulted in the destruction of the active 
agent and our clinical results approached zero. 

It is an interesting observation that the most commonly used vaccines for the pro- 
duction of foreign protein shock therapy contain the bacillary form of organisms, 
i.e., typhoid, colon, lactic acid. 

METHOD OF ADMINISTRATION 

The technique of administration was the same as that employed in the “Schick 
test,” followed by gentle massage. A needle of 22 or 24 gauge was of distinct ad- 
vantage. 

The injections were made at least six inches apart to avoid the necrosis that fol- 
lows Arthus’ phenomenon. The thigh was the site of preference because small 
areas of local induration and discoloration may be present for as long as six weeks. 

An arbitrary number of six injections was selected to constitute “a series” or 
course of treatment. The injections were given twice weekly if the reactions were 
not too severe, otherwise, once weekly. Two weeks after a series was completed a 
re-examination was done, and a decision w'as made as to whether additional treat- 
ment or a change of treatment was advisable. 

The initial injection was one-fourth cubic centimeter. Each successive dose was 
increased by one-fourth cubic centimeter up to a maximum of one cubic centimeter. 

Occasionally when the local reaction was too severe or too small the initial amounts 
were varied so that a local reaction of several days ’ duration was obtained which was 
followed by a local area of induration at the site of the needle puncture. 

EFFECTS OF ADMINISTRATION 

The effects of the administration of the B. coli suspension have been 
similar to those obtained after the administration of other forms of so- 
called shock therapy, except that in the majority of cases they have been 
less severe. 

The local effect was swelling, redness, pain, and temperature. A few 
days after the administration of the vaccine a small area of induration 
appeared at the site of injection and would frequently remain for several 
weeks. Occasionally subsequent injections brought about a reoccurrence 
of initial symptoms at the site of previous administrations. In a few 
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Dermoid cyst of ovary (Linn and Rag- 
ins), 32.S 

w i t li squamous cell carcinoma 
(Brody), 7)22 

Detachment, annular, of cervix (Eiistein). 

sno 

Diabetes insipidus complicating preg- 
nancy (Hart and Bi-eltman). 
527 

Diet, relationship of. possible, to late 
toxemia of pregnancy, observa- 
tions on (Kooser). 2SS 

Diothylstilbestrol and diethylstilbestrol 
dipropionate, effect of, on post- 
menopausal vaginitis and symp- 
toms (Gr.ay and Gordinler), .32(1 
clinical experiments with (Palmer), .SCI. 
301S 

Dihydrotachysterol in treatment of hypo- 
parathyroidism i n pregnanc.v 
(Schwartz, Curtis, and Litcli- 
tenstein), 007 

Diphtheria antitoxin in human pregnant 
motlier, newborn infant, and 
placenta, occurrence of (Lleb- 
ling, Youmaus, and Schmitz), 
041 

Diphtheritic vaginitis in adult (Parks), 
714 

Dlprosopus tetranophthalmos (Richards), 
707 

Directory of Medical Specialists, item of, 
914 

Disproportions, treatment of (Prawley), 
1001 (Abst.) 

Dizygotic twins, intrauterine death of 
one. recession of toxemia fol- 
lowing eWhite, Jr.), 710 

Drainage, transvaginal, adequate, of pel- 
vis (Preston), 700 


D.vstocia, pituitary extract for, due to 
uterine Inertia in first stage of 
labor (Slddall and Harrel), 5S0 

E 

Eclampsia and pre-eclampsia, edema in 
(Dieckmann and Kramer), 1 
etiology of. relation of pituitary to, 71S 
(Correspondence) 

Ectopic pregnancies, missed (Millen), 142 
pregnancy, all (Absts.) ; (Villaca), OH 
(Abst.) 

and tuberculosis of Fallopian tubes 
(Limpach .and Boy), 544 (Abst.) 
twin, unilateral (Flemming and Talis- 
man). 712 

Edem.a in pre-eclampsia and eclampsia 
(Dieckmann and Kramer). 1 
universal, of fetus in eacli of monocho- 
rlonlc twins witli pathologic 
findings (erytliroblastosis fetal- 
is) (Snyder and Ford). 159 
Education, iiostgraduate (Litzenberg), 547 
Electrocai'dlograiih.v. fetal, and stetliog- 
raphy (Dressier and Moskow- 
Itz), 775 

Endocrine correlation, attempt at, and 
therapy in 125 cases of men- 
strual disorders (Segal. Stein- 
berg. Sliechtor, Colton, a n d 
Pastor), 070 

Endocrinology of abortion, some clinical 
; observations on (Hamblen). (104 
Endonitdrial biopsies, uterine bleeding 
with, stud.v of 107 cases of 
(Douglas), 024 

biopsy in early extr.'uiterlne pregnancy 
(Ml.sholl), 120 

liypcrplasia, witli uterine fibroids and 
external and internal endome- 
triosis (adenomyosls) (Hender- 
son), 001 

moles, on production of, with steroid 
Iiormones (Selye and Fried- 
man), 09 (Abst.) 

rest, localized, in uterine wall (Holm- 
strom), 130 

Endometriosis and tubal pregnancy (Gar-^,' 
cla and Tisne), 545 (Abst.) 
external and internal, incidence of en- 
dometrial hyperplasia with uter- 
ine fibroids and (Henderson). 
004 

pelvic, treatment of (Dannreuther), 401 
Endometrium in tuberculous iieritonitls 
and sterility (Jensen and Mc- 
Donald). 20S 

study of corpora lutca and. in patients 
with uterine fibroids (Brewer 
and Jones). 733 

Epidermoid carcinoma, primary, of vulva 
c o 111 j) I i c a t i II g pregnanc.v 
(Sliannon and Martlng), 117 
Equine gonadotropins, gynecic employ- 
ment of, some observations on 
(Hamblen), 405 

Ervthroblastosis fetalis (Snyder a n d 
Ford). 150 

Erythrocyte sedimentation reaction dur- 
ing pregnancy (Vogt). 200 
Estrogen administration, effect of long- 
continued, upon uterine and 
vaginal mucosa of liuman fe- 
male (Geist and Salmon). 20 
withdrawal bleeding in primary and 
postmenopausal a m e n o r r h e i c 
women (Palmer), SOI 
Estrogenic hormones in treatment of 
gonorrheal salpingitis w i t h 
(Weitzner). 92 

therapy, clinic.al study of, with pellet 
implantation (Mishell). 1009 
Estrogens, carcinogenic, are. in human 
fem.ale? (Geist and Salmon), 20 
Ether circulation times, on magnesium 
sulfate and, during pregnancy, 
(Bernstein and Simkins), 070 
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Ethinyl testosterone, therapeutic evalua- 
tion of (Salmon, Geist, Gaines, 
and Walter), 991 

Bvipal soluble rectally, use of, in obstet- 
rics (Anderson and Bohlender). 
305 

Evipan as general anesthetic in gynecol- 
ogy (Madiihac), 528 (Abst.) 
Extraperitoneal cesarean section, supra- 
vesical (W a t e r s’ operation), 
(Eisaman and Austin). 10()0 
Extrauterine pregnancy, bilateral (Olov- 
son), 542 (Abst.) 

diagnosis of, Friedman pregnancy test 
in (Dubrauszky and Martzy), 
545 (Abst.) 

histologic examination of decidua 
in (Dubourc and Mahon), 545 
(Abst.) 

etiology of (Rojdestvensltaia), 541 
(Abst.) 

F 

Face presentations, posterior, treatment 
of (Mussio and Walker), SS 
Fallopian tubes, role of, in spread of 
pelvic cancer (Wallis), 190 

tuberculosis of, and ectopic pregnancy 
(Limpach and Boy), 544 (Abst.) 
Femoral neck, fracture of. following 
roentgen therapy for gyneco- 
logic malignancy (Strauss and 
McGoldrick), 9X5 r"!" 

Fertility trends, German, 1933’ '“to 1039 
(Taeuber a n d Taeuber), 704 
(Abst.) 

Fetal death due to quinine (Sibayma, 
Ogura, and Miyata), 350 (Abst.) 
electrocardiography and stethography 
(Dressier and Moskowitz), 775 
motion factor In roentgenographlc diag- 
nosis of pregnancy (Bray), 113 
respiration, rate of entrance of amnlotic 
fluid into pulmonary alveoli 
during (Snyder), 224 

Fetus, edema of, universal, in each of 
monochorionic twins with path- 
ologic findings (erytlrroblasto- 
sis fetalis), (Snyder and Ford), 
159 

postmaturity in, radiologic diagnosis of 
(Stampfel and Tscherne), 347 
(Abst.) 

Fetuses, male, preponderance of, in var- 
ious months of pregnancy 
(Bayer), 1021 (Abst.) 
salvage of, in gravidic toxemias 
(Dienna), 1079 

Fever, puerperal, prevention of, history 
of (Phillips), 16S (Abst.) 
Fibroids, uterine, and external and in- 
ternal endometriosis (adenomyo- 
sis), incidence of endometrial 
hyperplasia with (Henderson). 
G94 

corpora lutea and endometriums, 
study of, in patients with 
(Brewer and Jones). 733 
Fibroma of ovary with ascites and hydro- 
thorax (Lock and Collins), 517 
Fibromyomas and puerperal state (Giuf- 
frida), 911 (Abst.) 

calcified (Tomlinson and Laird), 894 
Fishberg concentration test, reliability of, 
in normal pregnancy and puer- 
perium (Velkoff and Mabon), 
1069 

Fistula, ureterovaginal (Patton), 1037 
(Abst.) 

Fixation, paraurethral (Berkow), 1051 
Flushes of surgical menopause, psycho- 
genic and somatogenic factors 
in (Reynolds, Kaminester, Fos- 
ter, and Schloss), 1022 
Follicles, human and mammalian, typical 
feature of growing, theca cone 
and its tropism toward ovarian 
surface (Strassmann), 363 


Follicular hormone in onset of labor 
pains induced through posterior 
lobe of pituitary body (Kosakae 
and Okai), lOSS (Abst.) 

Forceps, Kielland (Rucker). 352 (Abst.) 

scalp, treatment of uterine atony in 
labor by means of (Ktlhnel), 
352 (Abst.) 

tractions, scalp, experience with, in 
treatment o f uterine atony 
(ICUhnel), 1090 (Abst.) 

Fractui'e of femoral neck following roent- 
gen therapy for gynecologic 
malignancy (Strauss and Mc- 
Goldrick), 915 

Friedman pregnancy test in diagnosis of 
extrauterine pregnancy (D u- 
brauszky and Martzy), 545 
(Abst.) 

test, negative, missed abortion with, 
following Madlener operation 
(Williams and Shackleford), 902 


G 

Gas-bacillus infection, antepartum (Cos- 
grove and Barry). 170 (Abst.) 

Genital cancer, local refrigeration in 
(Gordon and Cresci), 2S1 

carcinoma, metastases in (Dorr), 726 
(Abst.) 

Genitalia, carcinoma of, polarlgraphic 
study of serum of women with 
(Filkel), 720 (Abst.) 

hypoplastic, stilbestrol in women with, 
clinical evaluation of (Lardaro), 
301 

Gonadotropic principle in urine of pa- 
tients with thyroid disease, 
presence of excessive amounts 
of (Howell, Drips, and Fisher), 
S6S 

Gonadotropin and pregnanediol values in 
chorioepithelioma (Smith and 
Werthessen), 153 

chorionic, and pituitary synergist, effect 
of combined administration of, 
on human ovary (Mazer and 
Ravetz), 474 

equine, gynecic employment of, some 
observations on (Hamblen). 495 

Gonococcal cultures, transportation of 
material for, preliminary report 
on (Hac, Hesseltine, Adair, and 
Hibbs), 9S 

Gonorrhea, treatment of. with sulfapyri- 
dine (Buhmann), 164 (Abst.) 

Gonorrheal salpingitis, treatment of, with 
estrogenic hormones (Weitzner), 
92 

Granulosa cell tumors, bilateral (Zemke 
and Herrell), 704 

Gynecologic conditions, benign, results of 
operations on sympathetic nerv- 
ous system for (Petersen), 791 
(Abst.) 

malignancy, roentgen therapy for, frac- 
ture of femoral neck following 
(Strauss and McGoldrick), 915 

Gynecology and obstetrics, acidosis and 
alkalosis in (Pride, Relnberger, 
and Holland), 412 

models, manikins, and museums for 
(Dickinson), 1075 

evipan as general anesthetic in (Madii- 
hac). 528 (Abst.) 

Gynepad, rubber diaphragm to be used 
in place of laparotomy pads in 
pelvic surgery (Gepfert), 165 


H 

Heart burn. Intractable, of pregnancy 
(Evans and Bouslog), 912 
(Abst.) 

Heart disease, rheumatic, in pregnancy 
(Gorenberg and McGeary). 44 
in pregnant women (Clahr, Klein, 
and Greenstein), 910 (Abst.) 
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Hematomas of umbilical cord (Dlppel), 
353 (Abst.) 

Hemiplegia, retinal arterial obstruction, 
post-partum associated with 
(Thomson), 912 (Abst.) 

Hemolysis, fulminating systemic, follow- 
ing incompatible blood transfu- 
sion (Fellman), 520 

Hemolytic streptococci and puerperal sep- 
sis (Fleming), 109 (Abst.) 

Hemorrhage and shock, obstetric, imme- 
diate treatment of (Gordon), 
1050 

In adrenals, maternal death caused by 
(MacKenzle), 150 

intraperltoneal, of ovarian origin (Gui- 
maraos), 1050 (Abst.) 

post-partum (Corbet), 350 (Abst.) 

prophylaxis against, in newborn Infant, 
vitamin K administered to 
mother during labor (Beck, 
Taylor, and Colburn), 705 

Hernia, diaphragmatic, associated wltl> 
pregnancy (Diddle and Tidrlck), 
317 

complicating puerperium (DeLee and 
Giison), 901 

Herpes gestationls (Turner and Zakon), 
525 

Hormones, estrogenic, in treatment of 
gonorrheal salpingitis (Weltz- 
ner), 92 

steroid, on production of endometrial 
moles with (Selyc and Fried- 
man), 09 (Abst.) 

Hydrothorax and ascites, fibroma of 
ovarj' with (Dock and Collins). 
517 

Hyperplasia, endometrial, wltli uterine 
fibroids and external and inter- 
nal endometriosis (adenomyo- 
sis), (Henderson), 091 

Hypersensitivity as factor in chronic 
monllla vaginitis (Trussoll), 230 
(Abst.) 

Hypertension, experimental, effect o f 
pregnancy on (Page, Patton, 
and Ogden), 53 

post-partum. unexpected (Meyer and 
Nadler), 231 

posttoxemlc, and analysis of some fac- 
tors associated witli (Chesley, 
Somers, Gorenberg, and Mc- 
Geary), 751 

Hyperthyroidism at menopause CWolil 
and Pastor), 792 

Hypoglycemia, relation of, to symptoms 
observed in infants of dl.abetic 
mothers (Miller and Ross), 911 
(Abst.) 

Hypoparathyroidism in pregnancy treated 
with dlhydrotachysterol 
(Schwartz. Curtis and iLltchtcn- 
stein), G97 

Hypoplastic genitalia, stllbcstrol 1 n 
women with, clinic,al evaluation 
of (Lardaro), 301 

Hysterectomy, mortality of. deep cauter- 
ization of cervix factor in re- 
ducing (Cashman and Prank), 
379 

supravaginal, cancer of cervix follow- 
ing (Ward), CGO 


I 

Implantation, pellet, clinical study of 
progesterone therapy by (Mi- 
shell). G87 

Incontinence of urine In women, new 
operation for cure of relative 
- (Berkow), 1051 

urinary, relieved by restoration and 
maintenance of normal position 
of urethra' (Kennedy), IG 

Incontinent ' sphincter ani, repair of 
(Blaisdell), 259 (Abst.) 


Induction of labor, medical, new method 
for (Boodeker), 80 

objections to, in normal pregnant 
women (Cornell), 438 

Inertia, uterine, calcium in labor and in, 
value of (Patton and Mussey), 
918 

treatment of, associated with prema- 
ture rupture of membranes with 
quinine-calcium (Cattaneo), 319 
(Abst.) 

Infant, newborn, effects of analgesia on 
(McCormick), 391 

Infection, gas-bacillus, antepartum (Cos- 
grove and Barry), 170 (Abst.) 
pelvic, complicating uterine myomas, 
lU'eoperative management of 
(Gordon and Rosenthal), 1013 
puerperal, blood transfusion in general- 
ized (Keller and Llmpach), 172 
(Abst.) 

hyperarsenotransfuslon in treatment 
of (Ramos and Montes), 172 
(Abst.) 

prophylaxis of. attempts at. by means 
of sulfamides (Delmas and de 
Kercau), 170 (Abst.) 
sulfanilamide therapy in severe (Gor- 
don and Rosenthal), 171 (Abst.) 
treatment of. with sulf.amlde deriva- 
tives (Bonafos), 172 (Abst.) 

Infertility, tubal patency tests In, and 
sterility, therapeutic value of 
(Leventhal and .Solomon), 028 

Inflammatory disease, pelvic, clinical ex- 
perience in treatment of. with 
Intradermal Injections of bacil- 
lus coll vaccine (Kreig), 105 

Inhibition of lactation (Stewart, Jr., and 
Pratt), .'55 

Injury, renal, experimentally produced, 
effect of pregnancy on (Dill and 
Isenhour), G75 

• Insufllation cannula, improved (Miller and 
Jones), 310 

Interstitial twin pregnancy (Fischmann), 
905 

Intestinal obstruction complicating preg- 
nancy (Barone, Power, and 
Kuhn), 890 

Intramural pregnancy (Stern), 511 (Abst.) 

Intrauterine death of one of dizygotic 
twins, recession of to.xemla fol- 
lowing (White. Jr.). 710 

Iontoi)horesls in treatment of pelvic in- 
fections (Gordon and Rosen- 
thal). 237 

pelvic, of choline compound, studies in 
(Gordon and Rosenthal). 1013 
studies in (Gordon and Rosenthal), 
237 

Irradiation of benign pelvic lesions 
(Brown. Kretzschmar, Peck, 
and McGreer), 295 

Item, American Board of Obstetrics and 
Gynecology. 17G, 351, 540, 730, 
013 

Directory of Jledical Specialists. 914 
Foundation prize of American Associa- 
tion of Obstetricians, Gynecolo- 
gists and Abdominal Surgeons. 
730 

Journal of Clinical Endocrinology, 510 
postgraduate course, 1092 

J 

Jelly contraceptives (Stein, Cohen, and 
Nielsen), 850 

■ Journal of Clinical Endocrinology, item 
of. 540 

K 

Kielland forceps (Rucker), 352 (Abst.) 

Kraurosis and leucoplakia of vulva 
(Brewer), 729 (Abst.) 



KRiiilG: treatjient op pelvic inflammatory disease 


107 


eases small areas of necrosis occurred when successive injections were 
injudiciously placed too close togethei’. 

The effect upon the pelvic pathologj- was also similar to other forms 
of shock therapy. Exaggeration of the pelvic s 3 "mptoms might occur 
followed b.y improvement of the pain. In the majoritj^ of cases the pelvic 
pain was relieved to a great extent following three or four injections. 
The vaginal discharge also lessened. An interesting situation occurred 
in a number of cases which puzzled us in the beginning of our investiga- 
tion. Following a series of treatments and the two weeks’ waiting 
period, the women would come in for the check-up examination complain- 
ing bitterty there had been no relief of their pain and presumablj^ of 
their illness. Abdominal and vaginal examinations revealed a praeticallj^ 
normal pelvis. The uterus was freely* movable without pain; there were 
no adnexal masses or areas of induration of the broad ligaments; there 
was little or no vaginal disehai'ge. We have attempted to explain this 
situation bj^ suggesting that the original inflammatoiy process had not 
subsided about, or in, the sensorv nerves as rapidly' as it had subsided in 
the other tissues. Additional therapj’’ was found to be not necessary. In 
private practice these eases have been helped by heat induced bj^ the 
high frequene.y current. 

The general effects of the vaccine were similar to those experienced in 
other forms of shock therap.y. Malaise, dizziness, headache, nausea, vom- 
iting, diarrhea, chills, fever, etc., might appear in an.y combination and 
intensity in from three to twelve hours. These reactions would last for 
several hours to a day or two. The changes in temperature and pulse 
rate taken at two-hourly intervals following intradermal administrations 
were followed in fifty instances. The average temperature rise was 1.8° 
F., which lasted on an average of 4.1 hours. Coincidently, the average 
rise in pulse rate was 17.9 beats per minute. 

clinical statistics 

In this series the wliite patients numbered 76, the blacks, 96. 

Eiglity-eight patients had been hospitalized from two to seven days prior to dis- 
charge to the outpatient department for medical therapy. 

The follow-up periods averaged 11.4 months following the last treatment. 


Table I. Series of Vaccine Given and Months of Treatment Given 


number of series 
op six injections 

CASES 

NUMBER OF MONTHS 

OP treatment 

CASES 

Less than one 

8 

Less than one 

3 

One 

122 

One 

118 

Two 

35 

Two 

27 

Three 

5 

Three 

10 

Four 

1 

Four 

o 

O 

Five 

1 

Five 

2 



Six 

3 



Seven 

3 



Nine 

1 



Fifteen 

1 



Forty-two 

1 

Total 

172 

Total 

172 
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New Orleans. Obstetrical and GynecoloKi- 
cal Society, roster of, ]7S, 732 
New York Obstetrical .Society, roster of, 
177, 731 

transactions of, 1G7. .GSO, 717, 007, 
10S6 

Newborn, blood prothrombin levels in 
(Huber and Shrader), .'5(10 
infant, occurrence of diphtheria anti- 
toxin in human pregnant 
mother, placenta, and (Ulebling. 
Youmans, and Schmitz), fill 
Nitrous oxide anesthesia for labor, anoxia 
following (Turino and Mer- 
warth), 843 

oxygen ether anesethesia, effect of. 
upon oxygenation of maternal 
and fetal blood at delivery 
(Smith), 352 (Abst.) 


O 

Obstetric analgesia, studios in (Paton), 
lOSn (Abst.) 

delivery table, portable (Schwarz and 
Brunlng), 1(12 

hemorrhage and shock. Immediate treat- 
ment of (Gordon), 105(1 
Society of Syracuse Hospitals, roster 
of, 178, 732 

Obstetrical Society of Boston, roster of, 
177. 731 

transactions of, 540, 008 

of Philadelphia, roster of. 177, 731 
transactions of. 345. 510, 108(1, 1087 

Obstetrics and gynecology, acidosis and 
alkalosis in (Pride, Koinbergcr, 
and Holland), 412 

models, manikins, and museums for 
(Dickinson). 1075 

conservative, advantages of, as shown 
by examination six weeks post 
partum (Nelson and Abramson), 
800 

evlpal soluble rectally in. use of (An- 
derson and Bolilender), 305 

Obstruction, intestinal, complicating preg- 
nancy (Barone, Power, and 
Kuhn), 800 

Occipitoposterior positions (Dawson), 1000 
(Abst.) 

of vertex and their complications 
(Molr), 34(1 (Abst.) 

Operation, Jladlencr, missed abortion, 
with negative Krlcdman tost, 
following (Williams and 
Shackleford), 002 

on sympathetic nervous system for 
benign gynecologic conditions 
(Petersen), 701 (Abst.) 
vaginal flap method, complete tears of 
perineum with extension up pos- 
terior vaginal wall, repaired by 
(Campbell), 403 

Waters’ (Eisaman and Austin). 1000 

Ovarian pregnancy, primary (Nowakov- 
sky), 15fi: (Russell, Jr., and 
Black. Jr.), 542 (Abst.) 
or secondary (Mann, Jlcranze, and 
Leff), 322 

tubal and, simultaneous (Bittmann), 
543 (Abst.) 

surface, theca cone and its tropism to- 
ward, typical feature of grow- 
ing human and mammalian fol- 
licles (Strassmann). 3(13 
tumors, pubertas praecox due to (Lull), 
445 

Ovary, actinomycosis of (Coventry), 455 
cancer of (Meigs), 727 (Abst.) 
carcinoma of. signet-ring cell, primary 
(Schiller and Kozoll), 70 
dermoid eyst of (Linn and Ragins), 328 
with squamous cell carcinoma 
(Brody), 522 

fibroma of, with ascites and hydrotho- 
rax (Lock and Collins), 517 


Ovary — Cont’d 

human, effect of combined administra- 
tion of chorionic gonadotropin 
and pituitary synergist on 
(Mazer and Ravetz). 474 

of Lina Medina (E.scomez). 128 (Abst.) 

polycystic, bilateral, amenorrhea and 
sterility caused by (Leventhal). 

removal of botli. maintenance of preg- 
nancy in human being after 
(Russ). .013 (Abst.) 

teratoma of, solid, in young girl (Smelt- 
zer), Olfi 

total absence of left broad ligament 
round ligament, and salpinx 
(Varlno and Beacham), 124 


P 

Pacific Coast Obstetrical and Gvnccolog- 
Ical Society, roster of. 17S, 732 

Packer, uterine, automatic post-partum 
(Torpln), 335 

Paraurctliral fixation (Berkow). 1051 

Pellet implantation, clinical studv of pro- 
gesterone therapy bv (Jlisliell). 

estrogenic tlicrapy with, clinical studv 
of (MIshcll), 100!) 

Pelves, male and female, comparative 
study of. in children, with con- 
sideration of etlolog>' of pelvic 
conformation (Morton and Hay- 
den). 485 

Pelvic cancer. Fallopian tubes in spread 
of, role of (Wallis), 100 
conformation, ctiolog.v of, comparative 
stud.v of male and female pelves 
In children wltli consideration 
of (Morton and Hayden). 485 
endometriosis, tre.-itment of (Dami- 
rcufher). 401 

infiammatory disease, treatment of. 
clinical experience in, with in- 
tradermal injections of bacillus 
coli vaccine (Krlcg), 105 
iontophoresis of choline compound, 
studios in (Gordon and Rosen- 
thal). 10)3 

studies in (Gordon and Rosenthal), 
237 

lesions, benign, irradiation of (Brown, 
Kretzsclimar, Peck, and ^Ic- 
Grccr), 205 

nicasiiremcnts, study of, in 5.70 southern 
women (R a g a n. Lev.v, and 
King), 7!) 

.surgery, gynepad in (Gepfert). 105 

Pclvlcophalography (Guerrlero, Arnoll, 
and Irwin), 1000 (Abst.) 

Pelvlmetr.v, x-ray, for general use (JIc- 
Sweeney and Moloney). 515 
(Ab.st.) 

simple method of (Graber), 823 

Pelvis. Naegelc (Tlioms), 830 
transvaginal drainage of. adequate 
(Preston), 700 

Pentobarbital sodium (nembutal), effects 
of, observations on. on intact 
uterus of animals (Pankratz). 
877 

Perineum, tears of, complete, with exten- 
sion up posterior vaginal wall, 
I'cpaired by vaginal flap method 
(Campbell), 403 

Peritonitis, pelvic, primarj- pneumococcic, 
in adult; prompt cure bj- sulfa- 
pyridine tlierapy (Owens), 121 
tuberculous, endometrium in. and in 
sterility (Jensen and McDon- 
ald), 208 

Pittsburgh Obstetrical and Gynecological 
Society, roster of. 177, 731 
transactions of. 540. 008. 1087 

Pituitary extract, administration of, in 
third stage of labor (Blomfield), 
350 (Abst.) 
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Eabor, 346, 1088 (Absts.) 
anesthesia for, nitrous oxide, anoxia 
following' (Turino and Mer- 
warth), 843 

calcium in, value of, and in uterine 
inertia (Patton and Mussey), 
948 

delayed, conglutinatio oriflcil externi as 
factor in (Carter), 606 
dj'stocia due to uterine inertia in first 
stage of, pituitary extract for 
(Siddall and Harrel), 589 
in primiparas, duration of (Spiller), 
346 (Abst.) 

induction of, objections to, in normal 
pregnant women (Cornell), 438 
leucocyte count in (Wolff), 611 
pains, onset of. by follicular hormone 
induced through posterior lobe 
of pituitary body (Kosakae and 
Okai), 1088 (Abst.) 

pituitary, posterior, should solution of, 
be used in first and second 
stages of (Sharkey), 1090 (Abst.) 
pulse and respiratory variations in nor- 
mal women during (Pardee and 
Mendelson), 36 

quinine in, dosage of (Heyrowski). 349 
(Abst.) 

third stage of, administration of pitui- 
tary extract in (Blomfleld), 350 
(Abst.) 

vitamin K administered to mother dur- 
ing, as prophylaxis against 
hemorrhage in newborn infant 
(Beck, Taylor, and Colburn), 
765 

Laboratory and clinical differentiation of 
spontaneous and Induced abor- 
tion (Hamilton), 61 

Lactation, inhibition of (^ewart, Jr., and 
Pratt), 555 

Lelomj'xosarcoma of uterus (Simon), 339 

Lesions, pelvic, benign. Irradiation of 
(Brown, Kretzschmar, Peck, 
and McGreer). 295 

vaginal, from potassium permanganate 
(Taddei), 160 (Abst.) 

Leucocyte count in labor (Wolff), 611 

Leucoplakla and kraurosis of vulva 
(Brewer). 729 (Abst.) 

Leucoplakic vulvitis (Sparrow), 729 
(Abst.) 

Ligament, left broad, total absence of. 

round ligament, salpinx, and 
ovary (Varino and Beacham), 
124 

Lobe, accessory, central placenta previa 
with (Siegler and Sachs), 901 

Lochia (Benedik), 168 (Abst.) 

Louisville Obstetrical and (gynecological 
Society, roster of, 177, 731 

M 

Madlener operation, missed abortion, with 
negative Friedman test, follow- 
ing (Williams and Shackleford), 
902 

Magnesium sulfate and ether circulation 
times during pregnancy (Bern- 
stein and Simkins), 970 

Malaria complicating pregnancy (Torpin), 
882 

in pregnancy, treatment of, with tar- 
trated antimony (Bertino), 909 
(Abst.) 

Malnutrition and debility in puerperal 
psychoses (Haworth), 134 
(Abst.) 

Manikins, models, and museums for ob- 
stetrics and gynecology (Dick- 
inson), 1075 

Jilarital and social status, cancer and its 
relation to (Peller), 721 (Abst.) 


Maternal death caused by hemorrhage in 
adrenals (MacKenzie) , 150 
mortality in South, some remarks about 

welfare, department of, 342, 529, 1079 
Maternity Hospital at home front (Bas- 
den), 1088 (Abst.) 

Measurements, pelvic, study of, in 550 
southern women (Ragan, Levy, 
and King), 79 

Medical status and psychologic attitude 
of patients following abortion 
(Hamilton), 285 

students, home delivery service for 
(Hannah). 417 

Meigs’ syndrome (Lock and Collins), 517 
Membranes, high puncture of (Maizels), 
348 (Abst.) 

rupturing, justification of (Kreis), 349 
(Abst.) 

Menometrorrhagia, causes of, clinlco- 
pathologic investigation of 
(Henriksen), 179 

Menopause, hyperthyroidism at (Wohl 
and Pastor), 792 

surgical, flushes of, psychogenic and 
somatogenic factors in (Rey- 
nolds, Kaminester. Poster, and 
Schloss). 1022 

Menstrual disorders, endocrine correla- 
tion and therapy in, attempt at 
(Segal, Steinberg, Shechter, 
Colton, and Pastor), 979 
Menstruation and urination through cli- 
torislike structure (Barrows and 
Bloch), 513 

Mental illness associated with pregnancy 
and childbirth (Smalldon), 911 
(Abst.) 

Mesodermal tumors of uterus (Glass and 
Goldsmith, Jr.), 309 

Metabolism and progesterone in hysterec- 
tomized woman (Jones and Te- 
Linde), 682 

Metastases in genital carcinoma of wom- 
en (D8rr), 726 (Abst.) 
pulmonary, and tubal pregnancy, cho- 
rioepithelioma associated with 
(Smith and Werthessen), 163 
Methyl testosterone, therapeutic evalua- 
tion of (Salmon, Geist, Gaines, 
and Walter), 991 

Michigan Society of Obstetricians and 
Gynecologists, roster of, 178. 732 
Midwife problem (Hunson), 1078 (Abst.) 
Models, manikins, and museums for ob- 
stetrics and gynecology (Dick- 
inson), 1075 

Monilia vaginitis, chronic, hypersensitiv- 
ity as factor in (Trussell), 240 
(Abst.) 

Mothers under sixteen (Fairfield), 836 
(Abst.) 

Museum, models, and manikins for ob- 
stetrics and gynecology (Dick- 
inson), 1075 

Myoma and carcinoma of body of uterus 
(Lelssner), 721 (Abst.) 
uterine, preoperative management of, 
complicated by pelvic infection 
(Gordon and Rosenthal), 1043 

N 

Naegele pelvis (Thoms), 830 
Nationality and carcinoma of cervix 
(Smith), 424 

Nembutal, effects of. on intact uterus of 
animals, observation on (Pan- 
kratz), 877 

Nephritis, chronic, in pregnancy (Dodds), 
909 (Abst.) 

Nervous system, sympathetic, operations 
on, for benign gynecologic con- 
ditions (Petersen). 791 (Abst.) 
Neurectomy, presacral, childbirth after 
(Pearce), 913 (Abst.) 

New England Obstetrical and Gynecolog- 
ical Society, roster of, 178, 732 
New growths, malignant, 720 (Absts.) 
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Presidential address at fifty-third annual 
meetinp of American Associa- 
tion of Obstetricians, Gynecolo- 
gists and Abdominal Surgeons 
(McCord). 355 

Progesterone, metabolism of. in liysterec- 
tomized woman (.Tones and Tc- 
Linde). G82 

therapy by pellet implantation, clinical 
study of (Mishcll), fiS7 

Prolapse of umbilical cord (Bourgeois). 
837 

Prothrombin, blood, levels in newborn 
(Huber and Shrader). 5(lfi 

Psychologic attitude and medical status 
of patients following abortion 
(Hamilton). 285 

Psychoses, puerperal, malnutrition and 
debility (Haworth). 131 (Ab.st.) 

Pubertas praecox due to ovarian tumors 
(Lull). 415 

Puerperal death, immediate (Lafferty), 
342 

fever, prevention of, history of (Phil- 
lips), 108 (Abst.) 

infection, blood transfusion in general- 
ized (Keller and Llmpacli), 172 
(Abst.) 

hypcrarsenotransfuslon in treatment 
of (Ramos and Montes), 172 
(Abst.) 

prophylaxis of, attempts .at. by means 
of sulfamldes (Delmas and dc 
ICereau), 170 (Abst.) 
sulfanilamide therapy in severe (Gor- 
don and Rosenthal). 171 (Abst.) 
treatment of. with sulfamldc deriva- 
tives (Bonafos), 172 (Abst.) 

mortality in Borough of Brooklyn. City 
of New Vork (Gordon). .535 
study of. in New York City (1037- 
1010) with especial reference to 
preventive factors (Douglas), 
.52!) 

sepsis and hemolytie streptococci (Flem- 
ing), 100 (Abst.) 

at home and in hospital (Theron), 100 
(Abst.) 

due to staphylococcus aureus treated 
successfully with sulfamethyl 
thiazol (Filler), 145 
effects of. remote (Barr), 173 (Abst.) 
prevention and treatment of (Baird 
and lilacDonald). 171 (Abst.) 

uterus, inversion of, acute (Barer and 
SharkeyL 173 (Abst.) 

Puerperium. 108 (Atasts.) 

complicated by diapliragmatic liernla 
(DcLee and Gil.son). 004 

Pulmonary alveoli, r.ate of entrance of 
amniotic fluid into, during fetal 
respiration (Snyder), 224 

Pulse and respiratory variations in nor- 
mal women during labor (Par- 
dee and Mendelson), 30 

Q 

Quinine, fetal death due to (Sibayama, 
Ogura, and Miyata), 350 (Abst.) 

in labor, dosage of (Heyrowskl), 319 
(Abst.) 

R 

Radiation reaction in carcinoma of cervix 
uteri (Warren et al.), 724 

(Abst.) 

Radiotherapy in cancer of uterine cervix, 
annual report on results of, 723 
(Abst.) 

Radium and roentgen ray in carcinoma 
of cers'ix (Meigs and Jaffe), 724 
(Abst.) 

applications, hard rubber plaque for 
anchoring and facilitating re- 
moval of. to body of uterus 
(Anspach), 341 

Reaction, erythrocyte sedimentation, dur- 
ing pregnancy (Vogt), 200 


Refrigeration, local, in genital cancer 
(Gordon and Crosci), 281 
Renal agenesis. loft (Varino and 
Beacham), 124 

injury, experimentally produced, effect 
of pregnancy on (Dill and Isen- 
hour). 075 

Respiration, fetal, rate of entrance of 
amniotic fluid into pulmonary 
alveoli during (Snyder). 224 
Respiratory and cardiac stimulants in 
treatment of experimentai 
anoxi.n (Eastman and Krcisel- 
man), 200 

and pulse variations in normal women 
during labor (Pardee and Mon- 
• delson). 30 

Retinal arterial obstruction, post-partum, 
associated with li e m i p I c g i a 
(Thomson), 012 0\bst.) 

Reviews and abstracts, department of, 
108. 340. .541. 720, 009. 1088 
Rhabdomyosarcoma of corpus uteri (Gun- 
ning and Ross), 727 (Abst.) 
Rheumatic heart disease in pregnancy 
(Gorenberg and McGeary). 44 " 
in pregnant women (Clalir, Klein, 
and Greensteln) 910 (Abst.) 
Roentgen ray and radium in carcinoma of 
cervix (Meigs and Jaffe), 724 
(Abst.) 

therapy, fracture of femoral neck fol- 
lowing, for gynecologic malig- 
nancy (Strauss and JIcGold- 
rlck), 015 

Rocntgenograpliic diagnosis of pregnancy. 

fetal motion factor In (Bray). 
113 

Roster of American obstetrical and gyne- 
cological societies. 177, 731 
Rupture of umbilical vein, intrauterine, 
intrapartum d e a t h due to 
(Frlodlandcr), 3,53 (Abst.) 

S 

St. Louis Gynecological Society, roster of. 
178, 732 

transactions of. 345, 008 
Salpingitis, gonorrheal, treatment of. with 
estrogenic hormones (Weltzncr), 
92 

Salpinx, total absence of left broad liga- 
ment. round ligament, and 
ovary, loft renal agenesis, true 
imlcornuate uterus, and (Va- 
rino and Beacham), 124 
San Antonio Obstetric Society, roster of. 
178. 732 

San Francisco Gynecological Society, ros- 
ter of, 178. 732 

Sarcoma and carcinoma in same uterus. 

simultaneous oc c u r r e n c e of 
(Barnes), 135 

Sepsis, puerperal, and hemolytic strepto- 
cocci (Fleming). 109 (Abst.) 
at home and in hospital (Tlicron), 109 
(Abst.) 

due to staphylococcus aureus treated 
successfully with sulfamethyl 
thiazol (Filler), 145 
effects of, remote (Barr). 173 (Abst.) 
prevention and treatment of (Baird 
and MacDonald), 171 (Abst.) 
Shock and hemorrhage, obstetric, imme- 
diate treatment of (Gordon), 
1050 

pitultrin (Adelman and Lennon), 052 
Siamese twins (thoracopaglc) complicat- 
ing triplet pregnancy (iMcNcik 
Jr.. Crowther, and Paxson), 337 
Sickle-cell anemia in pregnancy (Kobak, 
Stein, and Daro), 811 
Signet-ring cell carcinoma. primaiT, of 
ovary (Schiller and Kozoll). 70 
Skin test. antuitrin-S. for early preg- 
nancy (Mandy and Mandy), 109 
for diagnosis of pregnancy (Falls, 
Freda, and Cohen). 431 
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Pituitary extract — Cont’d 

for dystocia due to uterine inertia in 
first stage of labor (Siddali and 
Harrel), 5S9 

posterior, contractile response of preg- 
nant human uterus to (Murphy), 
274 

-like, anterior, are substances gonad- 
otropic? {Brown, Bradbury, and 
■ Metzger), 582 

posterior, soiution of, should be used 
in first and second stages of 
labor (Sharkey), 1090 (Abst.) 
relation of, to etiology of eclampsia, 718 
■ (Correspondence) 

synergist and chorionic gonadotropin, 
effect of combined administra- 
tion of, on human ovary (Mazer 
and Ravetz), 474 

Pituitrin, response of full-term gravid 
uterus to, after alkalinization, 
clinical study of (Boedeker), 84 
shock (Adelman and Lennon), 652 
Placenta, occurrence of diphtheria anti- 
toxin in human pregnant 
mother, newborn infant, and 
(L i e b 1 i n g , Toumans, and 
Schmitz). 641 

previa, central, with accessory lobe 
(Slegler and Sachs). 901 
Placental blood, fresh and stored (Hal- 
brecht), 78 (Abst.) 

Portland Society of Obstetrics and Gyne- 
' cology, roster of, 177, 73r 
Position, occipitoposterior (Dawson), 1090 
(Abst.) 

of vertex and their complications 
(Moir), 340 (Abst.) 

Posterior lobe extract, prophylactic in- 
travenous injection of, in period 
after confinement (Emmrich), 
350 (Abst.) 

pituitary extract, contractile response 
of pregnant human uterus to 
(Murphy), 274 

solution of. should be used in first 
and second stages of labor 
(Sharkey), 1090 (Abst.) 
Postgraduate course, item of. 1092 
education (Litzenberg), 547 
Potassium permanganate burns, vaginal 
bleeding from (Shull), 161 
vaginal lesions from (Taddei), 100 
(Abst.) 

Pre-eclampsia and eclampsia, edema in 
(Dieckmann and Kramer), 1 
Pregnancies, ectopic, missed (Millen), 142 
abdominal (Gaines, Collins, and Brown), 
542 (Abst. ) 

and diaphragmatic hernia (Diddle and 
Tidrlck), 317 

anemia in. sickle-cell (Kobak, Stein, 
and Daro), 811 

cancer and its relation to (Peller), 721 
(Abst.) 

cardiac changes in (Sodeman), 910 
(Abst.) 

complicated by intestinal obstruction 
(Barone, Power, and I'fuhn), 
890 

by primary epidermoid carcinoma of 
vulva (Shannon and Marting), 
117 

deliveries without maternal death due 
to (Thomas), lOSS (Abst.) 
diabetes insipidus complicating (Hart 
and Breitman), 527 

diagnosis of, roentgenographic fetal mo- 
^ tion factor in (Bray), 113 
ectopic, 541; (Villaca), 541 (Absts.) 
and tuberculosis of Fallopian tubes 
(Limpach and Boy), 544 (Abst.) 
twin, unilateral (Flemming and Talis- 
man), 712 

effect of. on experimental hypertension 
(Page, Patton, and Ogden), 53 
on experimentally produced renal in- 
jury (Dill and Isenhour), 675 


Pregnancy — Cont’d 

erythrocyte sedimentation reaction dur- 
ing (Vogt), 206 

extrauterine, bilateral (Olovson), 542 
(Abst.) 

diagnosis of, Friedman pregnancy 
test in (D u b r a u s z k y and 
Martzy), 545 (Abst.) 
histologic examination of decidua in 
(Dubourc and Mahon), 545 
(Abst.) 

endometrial biopsy in early (Mishell), 
129 

etiology of (Rojdestvenskaia), 541 
(Abst.) 

Fishberg concentration test in normal, 
and puerperium, reliability of 
(Velkoff and Mabon), 1069 
heartburn of, intractable (Evans and 
Bouslog), 912 (Abst.) 
hypoparathyroidism in, treated with 
dlhydrotachysterol ( Schwartz, 
Curtis, and Litchtenstein), 697 
in uterus didelphys (Hardy, Jr.). 885 
interstitial twin (Fischmann), 905 
intramural (Stern), 544 (Abst.) 
magnesium sulfate and ether circula- 
tion times during (Bernstein 
and Simkins), 970 

maintenance of. in human being after 
removal of both ovaries (Russ), 
913 (Abst.) 

malaria complicating (Torpin), 882 
malaria in, treatment of, with tartrated 
antimony (Bertino), 909 (Abst.) 
mental illness associated with, and 
childbirth, survey of, (Small- 
don). 911 (Abst.) 

nephritis in, chronic (Dodds), 909 

(Abst.) 

ovarian and tubal, simultaneous (Bitt- 
mann), 543 (Abst.) 
primary (Nowakovsky), 156; (Russell, 
Jr., and Black, Jr.). 542 (Abst.) 
or secondary (Mann, Meranze, and 
Leff), 322 

pathology of, 909 (Absts.) 
rheumatic heart disease in (Clahr, 
Klein, and Greenstein), 910 

(Abst.) : (Gorenberg and Mc- 
Geary). 44 

skin test for diagnosis of (Falls, Freda, 
and Cohen), 431 

test for early, antuitrin-S skin (Mandy 
and Mandy), 109 

Friedman, in diagnosis of extrauterine 
pregnancy (Dubrauszky and 
Martzy), 545 (Abst.) 
toxemia of, relationship of diet to late, 
observations on (Kooser), 288 
survey of 425 cases of (Jones), 242 
triplet, complicated by Siamese twins 
(thoracopagic) (M c N e i 1. Jr., 
Crowther, and Paxson), 337 
tubal, and endometriosis (Garcia and 
Tisne), 545 (Abst.) 
and ovarian. simultaneous (Bitt- 
mann), 543 (Abst.) 
repeated (Caccia), 541 (Abst.) 
twin (Sadowsky), 913 (Abst.) 
Pregnanediol and gonadotropin values in 
chorioepithelioma (Smith and 
Werthessen), 153 

Pregnant mother, human, diphtheria anti- 
toxin in. occurrence of. newborn 
Infant, and placenta (Llebling, 
Toumans. and Schmitz). 641 
Pregneninolone. clinical experience with 
(Burge and Holloway), 873 
oral, in treatment of spontaneous abor- 
tion (Krohn and Harris), 95 
Presentation, breech, cause of (Vartan), 

346 (Abst.) 

f rank-breech, management of (Crosse), 

347 (Abst.) 

posterior face, treatment of (Mussio and 
Walker), 88 

transverse (Novey and Schneider). 253 



1110 


SUBJECT INDEX 


Twins — Cont’d 

Siamese (thoracopagic) complicating: 
triplet pregnancy (BIcNcll, Jr., 
Crowther, and Paxson). I137 


U 

Umbilical cord, hematomas of (DIppel). 
.•553 (Abst.) 

knotting of (Lnndgren and Boicc), 
3.53 (Abst.) 

prolapse of (Bourgeois). S37 
vein, intrauterine rupture of. case of 
intrapartum death due to 
(Friedlander), 3.53 (Abst.) 

Unicornuate uterus, true (Varino and 
Beacham), 124 

Ureterovaginal fistula (P a t t o n). 1037 
(Abst.) 

Urethra, restoration and maintenance of 
normal position of. urinary in- 
continence relieved by (Ken- 
ncd.v). 10 

Urinary incontinence relieved by restora- 
tion and maintenance of normal 
position of urethra (Kennedy). 
1(1 

Urination and Jiienstruation througli cli- 
torislike structure (Barrows and 
Block). .513 

Urine, gonadotropic princiide in, of ))a- 
tlents w i t ii tliyrold disease, 
presence of excessive amounts 
of (Howell, Drips, and Fisher), 
SOS 

incontinence of, in women, new opera- 
tion for cure of relative (Ber- 
. kow). 1051 

Uterus, body of, carcinoma of (Masson 
and Gregg), 720 (Abst,) 

myoma and carcinoma of (Uoissner), 
721 (Abst.) 

cancer of, diagnosis of, problems and 
errors in (Moi’se), 720 (Ab.st.) 
carcinoma and sarcoma in same, simul- 
taneous occurrence of (Barnes), 
135 

contractile response of pregnant human, 
to posterior pituitary extract 
(Murphy), 274 

didelphys, pregnancy in (Hardy, Jr.), 
SS5 

gi-avid, full-term, cllnic.al study of in- 
creased response of, to pltultrin 
after alkaliniziition (Boedeker), 
SI 

intact, of animals, effects of pentobar- 
bital sodium on. observations on 
(Pankratz), S77 

leiomyomyxosarcoma of (Simon), 339 
mesodermal tumors of. mixed (Glass 
and Goldsmith. Jr.), 309 
puerperal, inversion of. acute (Barer 
and Sharkey). 173 (.\bst.) 
unicornuate, true (Varino and Bea- 
cham), 124 

Utei'ine and vaginal mucosa of human 
female, effect of long-continued 
estrogen administration upon 
(Geist and Salmon), 29 
atony, treatment of, experience with 
scalp forceps traction In (Ktlh- 
nel), 1090 (Abst.) 

in labor by means of scalp forceps 
(KUhnel), 3,52 (Abst.) 
bleeding, abnormal, as symptom in 
typhoid fever (Wofford, Calder, 
and Fetter). 52 (Abst.) 
treatment of, with androgens 
(Salmon, Geist, Gaines, and 
AValter). 991 

diethylstilbestrol i n treatment o f 
(Palmer), lOlS 

functional, treatment of (Hamblen), 
502 

w’ith endometrial biopsies, study of 
107 cases of (Douglas), 024 


Uterine — Cont'd 

fibroids and external and internal en- 
dometriosis (adenomyosis), in- 
cidence of endometrial hyper- 
plasia with (Henderson), 09 J 
corpora 1 u t e a and endometriums, 
study of, in patients with 
(Brewer and Jones). 733 
inertia, c.'ilcium in labor and in. value 
of (Patton and Mussey), 948 
dystocia due to, pltuitaiw extract for 
in first stage of habor (.Siddall 
and Harrol), .589 

treatment of. associated with prema- 
ture rupture of membranes wltli 
quinine-calcium (Cattaneo). 349 
(Abst.) 

myomas, prcoper.atlvc management of, 
complicated by pelvic infection 
(Gordon and Rosenthalh 1013 
packer, automatic post-partum (Tor- 
jiin). 334 

wall, endometrial re.st in. localized 
(Holmstrom), 1.39 


V 

Vaccine, b.acillus coll, clinical experience 
in treatment of pelvic inflam- 
matory disease with Intra- 
deianal injections of (Krieg), 
105 

Vagina. Clostridium welchii in, of preg- 
nant women, observations of 
occurrence of (S a d u s k. Jr., 
Manalian, and .Stewart), 850 

Vaginal .and uterine mucosa of human 
female, effect of long-continued 
estrogen administration u p o n 
(Geist and Salmon), 29 

blop.sy punch, three-way scissors typo 
(M.aryan), 905 

bleeding from potassium permanganate 
burns (Shull), icd 

flap method for reiialr of complete tears 
of perineum with extension up 
))ostorior vaginal wall (Camp- 
bell). 403 

lesions from pota.ssium permanganate 
(Taddel), ICO (Abst.) 

Vaginismus, psychic (Monckeberg), 112 
(Abst.) 

Vaginitis. dii)htheritic, in adult (Parks), 
714 

monilia, chronic, hyiiersensltlvity as 
factor in (Trussell). 230 

postmenopau.snl and .symptoms, effect of 
diethylstilbestrol and dietliylstil- 
bestrol dipropionate on (Gray 
and Gordinier), 320 

Vitamin E, synthetic, use of. in treat- 
ment of abortion (Uubin and 
Waltman). 900 

K administered to mother during labor 
as prophylaxis against hemor- 
rhage in newborn infant (Beck, 
Taylor, and Colburn), 705 

Vulva, epidermoid carclnom.a of, primary. 

complicating pregnancy (Shan- 
non and Marting). 117 

Vulvitis, leucoplakic (Sparrow). 729 
(Abst.) 

W 

Washington Gynecological Society, roster 
of, 178. 732 

Waters’ operation (Eisaman and Austin), 
1000 

X 

X-ray pelvimetry for general use (Mc; 

Sweeney and Moloney). 51o 
(Abst.) 

simple method of (Graber), 823 
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Society transactions, American Associa- 
tion of Obstetricians, Gynecolo- 
gists and Abdominal Surgeons, 
539 

Brooklyn gynecological society, 345, 
907, 1087 

Central Association of Obstetricians 
and Gynecologists. 716 

Chicago Gynecological Society, 540, 
717, 907 

New York Obstetrical Society, 167, 
539, 717, 907, 1086 

Obstetrical Society of Boston, 540, 908 
of Philadelphia. 345, 540, 1086, 
1087 

Pittsburgh Obstetrical and Gyneco- 
logical Society, 540, 908, 1087 

St. Louis Gynecological society, 345, 
90S 

Sodium bicarbonate infusion, use of, in 
therapeutic management, with 
recovery (Pellman), 520 
South Atlantic Association of Obstetri- 
cians and gynecologists, roster 
of, 177, 731 

Sphincter ani, incontinent, repair of 
(Blaisdeii), 259 (Abst.) 
Staphylococcus aureus, puerperal sepsis 
due to. treated successfully with 
sulfamethyl thiazol (Filler). 
145 

Sterility and amenorrhea caused by bi- 
lateral polj'cystic ovaries (Lev- 
enthal) , 510 

endometrium in. and in tuberculous 
peritonitis (Jensen and McDon- 
ald), 268 

tubal patency tests in, and infertility, 
therapeutic value of (Leventhal 
and Solomon). 628 

Sterilization by means of peritoneoscoplc 
tubal fulguration (Power and 
Barnes). 1038 

post-partum (Pfuetze), 331 
Stethography and fetal electrocardiog- 
raphy (Dressier and Moskowitz), 
775 

Stilbestrol in hypoplastic genitalia, clin- 
ical evaluation of (Lardaro), 
301 

Sulfamethyl thiazol, puerperal sepsis due 
to staphylococcus aureus treated 
successfully with (Filler), 145 
Sulfamide derivatives in treatment of 
puerperal infection (Bonafos), 
172 (Abst.) 

Sulfamides in attempts at prophylaxis of 
puerperal infection (Delmas and 
de Kereau), 170 (Abst.) 
Sulfanilamide therapy in severe puerperal 
infection (Gordon and Rosen- 
thal). 171 (Abst.) 

treatment, puerperal agranulocytosis 
following (Gayus, Greene- Army- 
tage and Baker), 172 (Abst.) 
Sulfapyridine (Klumpp and Weilerstein). 
1078 (Abst.) 

in treatment of gonorrhea (Buhmann), 
104 (Abst.) 

therapy in primary pneumococcic pelvic 
peritonitis (Owens), 121 
Supravaginal hysterectomy followed by 
cancer of cervix (Ward), 060 
Supravesical extraperitoneal cesarean sec- 
tion (Waters' operation) (Eisa- 
man and Austin), 1060 
Surgery, pelvic, gynepad in (Gepfert). 165 
Surgical menopause, flushes of, psycho- 
genic and somatogenic factors 
in (Reynolds, Kaminester, Fos- 
ter, and Schloss). 1022 
Symphysiotomy, prophylactic (Daels and 
de Backer), 352 (Abst.) 


T 

Table, delivery, obstetric, portable 
(Schwarz and Bruning), 162 


Tears of perineum, complete, with exten- 
sion up posterior vaginal wall, 
repaired by vaginal flap method 
(Campbell), 403 

Teratoma, solid, of ovary in young girl 
(Smeltzer), 616 

Test, Pishberg concentration, reliability 
of, in normal pregnancy and 
puerperium (Velkoff and Ma- 
bon), 1069 

skin, antuitrin-S, for early pregnancy 
(Mandy and Mandy), 109 
for diagnosis of pregnancy (Falls, 
Freda, and Cohen). 431 
Testosterone propionate, therapeutic eval- 
uation o f (Salmon. G e i s t, 
Gaines, and Walter), 991 
Tests, tubal patency, in sterility and in- 
fertility, therapeutic value of 
(Leventhal and Solomon), 628 
Texas Association of Obstetricians and 
gynecologists, roster of, 178. 732 
Theca cone and its tropism toward ovar- 
ian surface (Strassmann). 363 
Thyroid disease, gonadotropic principle in 
urine of patients with, presence 
of excessive amounts of (How- 
ell, Drips, and Fisher), 868 
oxemia of pregnancy, relationship of 
diet to late, observations on 
(Kooser), 288 

survey of 425 cases of (Jones), 242 
recession o f. following intrauterine 
death of one of dizygotic twins 
(White, Jr.), 710 

Toxemias, gravidic, salvage of fetuses in 
(Dienna), 1070 

Transfusion, blood, in generalized puer- 
peral infection (Iveller and Llm- 
pach), 172 (Abst.) 

incompatible, fulminating systemic 
hemolysis following (Fellman), 
520 

Transvaginal drainage, adequate, of pel- 
vis (Preston), 700 - ^ 

Triplet pregnancy complicated by- Siamese 
twins (thoracopagic) (McNeil, 
Jr., Crowther, and Paxson), 337 
Tubal and ovarian pregnancy, simultane- 
ous (Bittmann), 543 (Abst.) 
fulguration. peritoneoscoplc, steriliza- 
tion by means of (Power and 
Barnes), 1038 

patency tests in sterility and infertility, 
therapeutic value of (Leventhal 
and Solomon), 628 

pregnancy and endometriosis (Garcia 
and Tisne), 545 (Abst.) 
and pulmonary metastases. chorio- 
epitbelioma associated with 
(Smith and Werthessen), 153 
repeated (Caccla), 541 (Abst.) 
Tuberculosis, marital (Spector), 909 
(Abst.) 

of Fallopian tubes and ectopic preg- 
nancy (Limpach and Boy), 544 
(Abst.) 

Tuberculous peritonitis, endometrium in, 
and in sterility (Jensen and 
McDonald), 268 

Tubouterine abortion (Koberle), 545 
(Abst.) 

Tumors, granulosa cell, bilateral (Zemke 
and Herrell), 704 

mesodermal, mixed, of uterus (Glass 
and Goldsmith, Jr.), 309 
ovarian, pubertas praecox due to (Lull), 
445 

Twin ectopic pregnancy, unilateral (Flem- 
ming, and Talisman). 712 
pregnancy, interstitial (Fischmann), 
905; (Sadowsky), 913 (Abst.) 
Twins, dizygotic, intrauterine death of 
one of. recession of toxemia 
following (White, Jr.), 710 
monochorionic. universal edema of fetus 
in each of, with pathologic flnd- 
ings (erythroblastosis fetalis) 
(Snyder and Ford). 159 
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The first part of Table I shows tlie number of series of injections given to these 
cases. Almost 96 per cent received two series or less. The second part of Table I 
shows the number of months of treatment that each case required. With added ex- 
perience fewer patients were treated longer than three months. The case requiring 
forty-two months (five series) was cured by removal of the cervical focus. Eighty- 
six per cent of these patients responded in two months or less. 

Table II presents the cases of patients (13.3 per cent) under treatment for three 
months or longer. The patients who had colpotomies were treated after operation 
except for one who developed an abscess during the first series of injections. 

Part one of Table III presents the complications found in those patients who 
required two or more series of vaccine. In part two, showing the number of cases 
requiring three or more series, attention is drawn to the outstanding number of pa- 
tients with residual cervical infection. 


Table II. Patients Eequiring Tkeatjient for Three Months or Longer 


Required treatment 

9 

Chronic cervicitis 

5 

Colpotomy done 

5 

Uterine retroversion 

2 

Pjmsalpinx 

3 

Total 

24 


Table III. Complications Pound in Patients Eequiring Two or More Series of 

Vaccine 


REASONS FOR TWO 

OR MORE SERIES 

CASES 

REASONS FOR THREE 

OR MORE SERIES 

CASES 

Irregular treatment 

3 

Irregular treatment 


Chronic cervicitis 

11 

Chronic cervicitis 

5 

Colpotomy 

5 

Colpotomy 


Required treatment 

18 1 

Required treatment 

1 

Abdominal operation advised 3 

Abdominal operation advised 

Pyelitis 

1 1 

Pyelitis 


Uterine retroversion 

1 

Uterine retroversion 

1 

Total 

42 j 

Total 

7 


Table IV. Cases Eequiring Operation 


Colpotomy 

12 

Bartholin abscess 

3 

Conization of cervix 

12 

Cautery of cervix 

12 

Abdominal section 

7 

Abdominal section refused 

3 

Total 

49 


Table IV presents those patients whose condition required both surgical and 
medical care (28.4 per cent). The complication most frequentty encountered was a 
residual cervical infection, comprising 48.9 per cent of all surgical complications. 
Abdominal section was advised in 5.8 per cent. Interestingly, three of tliis group 
refused operation because they were relativel}' free of symptoms but still carried a 
mass that was diagnosed as pyosalpinx, 

RESUME 

The inti’adermal administration of foreign protein in the treatment of 
pelvic inflammatory diseases is practical, more safe, and less uncom- 
fortable for the patient. 
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All of the details of technique as specified in previous publications 
were rigidly adhered to in our series. Fresh solution was always em- 
ployed, and when not used was kept in an ice box. Two minims were 
injected with an intradermal needle in the skin of the ventral surface 
of the forearm and the resulting wheal was observed for at least half 
an hour. A positive reaction was indicated by an area of erythema 
varying in diameter from 7 to 40 mm. around the site of the original 
injection; this signified an absence of pregnancy. A negative reaction 
was taken to signifj'^ pregnancy. In addition, 2 minims of normal saline 
solution was injected into the opposite forearm for control purposes. 

This series is composed of 523 eases. Preparatory to this series 50 
patients of known pregnane.y were tested at random just to acquaint the 
authors with the possible variations of the reaction. It was during this 
period that the first discouraging factor was encountered, namely, the 
great number of atypical reactions. Ordinarily pregnant patients sliould 
show no eiythema, but three definite types were found : 

a. The immediate temporary reaction: In this group a few patients developed 
an immediate erythema which disappeared in five to ten minutes. 

b. Delayed temporary reaction; In tliis group several patients developed an 
erythema after twenty minutes or more which lasted for about ten minutes. 

c. Delayed prolonged reaction: In this group there were several patients in 
whom, after about six hours, an intense erythema developed which persisted for 
about twenty-four hours. 

These reactions were not like those described as a positive reaction 
over 7 mm. which developed generally in a few minutes and persisted 
for a period of half an liour or more, indicating an absence of preg- 
nancy. 

The second discouraging factor was found when 100 nurses, through 
the cooperation of the Superintendent, were tested as controls. Of this 
group, 12 developed no reaction, signifying a positive test for pregnancy. 
There were, of course, no nurses pregnant in this group, and a 
12 per cent error was obvious, therefore. Furthermore, 50 female 
patients of the medical convalescent ward, definitely not pregnant, were 
skin tested with the following results : 5 developed no reaction, signify- 
ing a positive test of pregnancy. Likewise, 50 patients from the male 
convalescent ward were skin tested with the result that 8 developed 
no reaction, signifying a positive test. The large diserepaney in this 
control series was very disappointing. 

From the prenatal clinic 300 patients were picked at random for 
skin testing, irrespective of age or duration of pregnancy. Of this group 
of known pregnant patients, 21 developed a definite positive reaction 
signifying an absence of pregnancy. The discrepancy in this group 
was 7 per cent. Two patients in whom ectopic pregnancy was suspected 
were skin tested and showed a positive reaction which contradicted the 
diagnosis. Both of these patients were operated upon and, as the tests 
had indicated, there was no pregnancy. 

Because so many patients in a municipal hospital are colored and 
this test would not be applicable, an effort was made to develop the 
conjunctival test. This was done by instilling two drops of antuitrin-S 
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The results obtained in the present series are bi’iefly : 

1. Eighty-six per cent required treatment, two montlis or less. 

2. Ninety-six per cent required two series of six injections or less. 

3. Twenty-eight and fonr-tenths per cent of these patients required 
some surgical procedure during the treatment of their ilhiess. Onlj^ 5.8 
per cent were advised to have radical abdominal surgery ; only 4 per cent 
consented to abdominal section. 

Note; I wish to express my appreciation for the untiring effort and cooperation of 
the resident and attending staff without which this work would not be possible. 

REFERENCE 

Yates, S. W., and Davidow, D.: J. Micliigan M. Soc. 30: 931, 1931. 

1551 Woodward Avenue 


ANTUITRIN-S SKIN TEST FOR EARLY PREGNANCY 

Theodore E. Mandy, M.D., and Arthur J. Mandy, M.D., 

Baltimore, Md. 

T he necessity for a rapid, inexpensive, and reliable test for preg- 
nancy has stimulated for the past ten or more years a great deal 
of clinical and laboratory research. Unfortunately most of the op- 
timistic claims for one method or another have been disproved by col- 
laborative work on these tests. The various techniques have been numer- 
ous, each having a definite group of supporting investigators and varied 
periods of popularity. The Visscher-Bowman chemical test of the urine 
and the Gruskin-Selnvartz antigen skin test are but two of these. Cer- 
tain men have placed much confidence on the observation of the vascular 
tree. 

More recently a considerable amount of work has been done, using 
antuitrin-S skin test as a means of rapid diagnosis of early pregnancy. 
Gilfillen and Gregg and others stimulated new interest in this test be- 
cause of their very promising claims, in spite of the fact that others 
had tried the same test with very discouraging results. In its favor 
are the simplicity of its administration and the rapidity of diagnosis; 
on the surface the test seems well-founded phj’^siologically. 

The test is based upon the fact that associated mth early pregnancy 
and continuing for many months, there is found a tremendous rise of 
the anterior pituitary-like hormone. It has been reported that the hor- 
mone excreted will rise from 150 units to over 100,000 units in the first 
month or two of pregnancy; there is a complete drop by five daj^s post 
partum. It would seem natural, therefore, that ni a pregnant patient 
saturated with this hormone, the introduction of a small quantity of this 
same substance intradermally should elicit no reaction. On the other 
hand, the same quantity introduced in a nonpregnant patient should 
stimulate a positive reaction. 
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SUMMARY AND CONCLUSIONS 

1. So far as the authors can ascertain, this is to date the largest case 
series in which this test has been employed. 

2. Rigid adherence to detail, critical analysis, and interpretation of 
results Avere attempted in the hope of ending the controversy upon this 
subject. 

3. All questionable cases ivere carefully followed up or had a Fried- 
man’s test performed. 

4. The conjunctival test was not adaptable as an adjunctive pro- 
cedure. 

5. The test requires a moderate amount of experience in order to 
acquaint the clinician with the typical and atypical reactions. 

6. The reactions apparently do not varj"- with the age of the patient. 

7. A positive test (negative reaction) onlj"- lends weight to a suspected 
diagnosis of pregnancy. 

8. Its value is limited in colored patients. 

9. This test is not an adequate substitute for the Friedman’s or 
Aschheim-Zondek test. 

10. Results: Of the pregnant patients, 93 per cent were diagnosed 
correctly and 7 per cent ineorreetljL Of tlie nonpregnant patients, 72 
per cent were diagnosed correctly and 28 per cent incorrectly. 

Our appreciation is e.xpressed to the Superintendent of Nurses, Gallinger Hospital, 
"Washington, D. C., for the cooperation of the 100 nurses used in the control series: 
to Dr. Paul Dickens, George AVashington University Medical School, Department of 
Medicine, for his generous supply of antuitrln-S ; and to Dr. Howard P. ICane, Pro- 
fessor of Obstetrics and Gynecology, George AA'ashington University Medical School, 
for his kind cooperation in the preparation of this paper. 
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Monckeberg, Carlos: Psychic Vaginismus, Bol. Soc. chilena de obst. y ginec. 4: 

391, 1939. 

Monckeberg in considering the etiology of vaginismus emphasizes that spasm 
which is palpably due to an organic lesion may often have had a psychic initiation. 
Each case must be investigated with patience and understanding. The author recom- 
mends the use of a cocaine ointment in selected cases in which it is felt that a 
demonstration that intercourse can actually be effected will give the needed reas- 
surance to the patient. 

Gradual dilatation with bougies should accompany psychotherapy when indicated. 
Having the patient bear down and contract the abdominal muscles strongly facili- 
tates the introduction of the dilator as the vaginal sphincter and transverse perineal 
muscles relax at that moment. In some cases of dyspareunia, Monckeberg makes a 
vertical incision through the posterior fourchette and underlying muscles, partly 
within the vagina and partly through the perineum. The incision is closed trans- 
versely, increasing the size of the introitus. Coitus is allowed after one month. 

E. J. AYeissman". 
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into the conjunctiva at the same time the forearm test was performed. 
Unfortunately, after several hundred tests this procedure was aban- 
doned because the eye shows an extremely poor response even when 
the forearm showed reactions as large as 20 mm. 

Table I. Patients and Controls Skin Tested With Antuitrin-S 


DIAGNOSIS 

NUMBER i 
OF CASES 

NEGATIVE 

REACTION 

POSITIVE 

REACTION 

PERCENTAGE 

OP ACCURACY 

Definitely Pregnant 

Nonpregnant 

300 

279 

21 

93 

a. Nurses 

100 

12 

82 

88 

b. Convalescent female pa- 
tients 

50 

i 

5 

45 

90 

c. Convalescent male patients 

50 

s 

42 

84 

d. Post partum: 5 days — 2 
weeks 

11 

8 

3 

28 

e. Abortions (complete) 

10 

6 

4 

40 

f. Suspected ectopic preg- 
nancy (ruled out by op- 
eration) 

2 

0 

2 

100 


Table II. Comparatiite Analysis of Results 


AUTHORS 

1 PREGNANT 

1 NONPREGNANT 

% CORRECT 

% INCORRECT 

1 % CORRECT 

% INCORRECT 

Porges-Pollatschek 

71 

29 


4.6 

Gilfillen-Gregg 

100 

1 

100.0 


Hoffman-Fough 

71 

29 

80.0 

20.0 

Parsons 

66 

34 



Frank-W alirsinger 

68 

32 



Mandy-Mandy 

93 

7 

72.0 

28.0 


The average duration of pregnancy, which gave a positive pregnanc.y 
test, was four months; the shortest was in one patient who reported to 
he five days overdue in her period. Many positive tests of pregnancy 
were found in patients only one month pregnant by history. All ques- 
tionable cases where any doubt existed were either checked by careful 
follow-up or by doing a Friedman’s test. 

In reviewing Table I, it is interesting to note that the incidence of 
correct results was much higher in the pregnant group than in the non- 
pregnant group. It is also interesting to note that so high a percentage 
of patients from five days to two weeks post partum persisted in show- 
ing positive tests for pregnancy even Avhen laboratory data have shown 
that the hormone excreted practically disappears after five days post 
partum. 

In reviewing Table II, it should be mentioned that Franlv and 
Wahrsinger used a vai'iety of preparations but did get a 68 per cent ac- 
curacy with the antuitrin-S. However, from the entire series, 98 per 
cent gave a positive (nonpregnant) skin reaction. Dr. Susanne Pai*sons, 
in her work, has felt that all hormonal preparations, regardless of the 
variety or by Avhom used, have proved universally unreliable. 
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evidence of fetal bones, due to movement of the baby. He showed radiographs of 
a monstrosity. The fetus could not be demonstrated in the first anteroposterior 
film but was present in the lateral and second anteroposterior views. He explained 
the lach of demonstration in the first study as due to a state of continuous motion 
of the fetal structure which did not allow a shadow to be cast. 



Fig. 1. — First anteroposterior roentgenogram of the mother's abdomen, revealing 

a single pregnancy. 

This is the only reference in any journal, as far as I conld ascertain, 
of the complete obliteration, due to fetal movement, of all fetal struc- 
tures in the radiograph. This report was published in Radiography 
by the Eastman Kodak Company. The author of the article is a tech- 
nician and not a physician. 


THE FETAL MOTION FACTOR IN THE ROENTGENOGRAPHIC 
DIAGNOSIS OF PREGNANCY^ 

Philip N. Bray, M.D., Duluth, IMinn. 

T he purpose of this paper is twofold ; First, to demonstrate the pos- 
sibility of error in roentgenographie diagnosis of pregnancy due to 
movement of the fetus, and second, to give a few suggestions in teeh- 
niaue, possibly to eliminate this error. 

The roentgen raj’^ has proved very helpful to the medical profession 
in the diagnosis of pregnancy. There are, however, certain wealoiesses 
in this Amluable method of diagnosis. It was noticed recently in one of 
my patients that a twin pregnancy showed evidence of only one baby in 
the radiographic study. Further studies then brought out the shadow 
of the two babies. 

A search was made through the literature. It became evident that 
the roentgenologists have been aware of the value of lack of fetal motion 
in the production of good pictures of the baby in utero. It also became 
evident that the clinicians have not realized the possibility of the com- 
plete lack of demonstration of fetal structures in the roentgenogram due 
to movement of the baby. Several eases have been reported in clinical 
magazines, where a fetus failed to be shown on the film. Other causes, 
however, than fetal motion were attributed as the etiology for the lack of 
roentgenographie demonstration. 

Grieri advised that both lateral and anteroposterior views should be taken in 
the roentgen study for pregnancy. He was of the opinion that in early and in 
multiple pregnancy, the lateral view is more reliable than the anteroposterior view. 
He stated that in the later months of pregnancy, how’ever, after the fetal head has 
dropped into the mother’s pelvis, the fetal head is not well seen in the lateral 
view because of being obscured by the pelvic bones. The head then shows better 
in the anteroposterior view, and the trunk and extremities in the lateral view. 
He gave several reasons which he thought made the roentgenographie diagnosis 
of twin pregnancy difficult. He stated that the mother’s abdomen is always larger 
and often the amount of amniotic fluid is considerable. He thought that, if the 
pregnancy is early, these factors might prevent the demonstration of fetal bones 
in the anteroposterior view but that they would be seen in the lateral view, due 
to the rays not having to go through so much tissue. He further stated that in 
late twin pregnancy with one fetus a head presentation and the other a breech, 
the two fetal heads would be at opposite ends of the abdominal cavity and a 14 
by 17 plate might be too small to show both heads. Then often the other bones 
might be too faintly outlined to demonstrate two babies. 

Anderson2 reported two cases of twin pregnancy where anteroposterior roentgeno- 
graphic exposures showed only one fetus in each film. One of his cases was a 
vertex-breech presentation. He thought it likely that the 14 by 17 film was not 
large enough to show the fetal pole in the uterine fundus. He stated that in a case 
like his second, in which both fetuses were cephalic, that one of the heads must be 
posterior to the other and therefore only one skull might show in the anteroposterior 
view. 

In 1939, McGaha,3 Chief Technician, X-ray Department, Touro Infirmarv', New 
Orleans, Louisiana, advised as to the possibility of the radiograph’s not giving 

,, *Presmited at a meeting of the Northern Minnesota Medical Association, at St. 
Mary s Hospital. Duluth. Minn., July 20, 1940. 
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tlie other in the lower right quadrant. There was, however, only a difference of 
five heartbeats between the two areas, the counts being 140 and 145, respectively. 
An area that felt like a fetal back was present in each anterior and lateral portion 
of the mother’s abdomen. Consequently the roentgenographic study was done as 
previously stated on April 15, 1940. 

Anteroposterior and lateral roentgenograms of the mother’s abdomen were taken. 
The anteroposterior view showed one fetus, with the head in the pelvis, in occiput 
right position. The appearance of the bones seemed to indicate an eight months’ 
pregnancy. A lateral view was then taken. Two fetuses were distinctly present, botli 
heads were down, one head was in the pelvis and the backs were slightly posterior. 
An anteroposterior film was immediately retaken. This time there were distinctly 
two fetuses. Both heads were down. The right head was in the pelvis. The backs 
were on the right and left sides of the mother’s abdomen. Both babies had the 
appearance of about an eight months’ pregnancy. When the roentgenographic study 
was completed, the mother stated that there had been considerable fetal movement 
during the taking of the first anteroposterior picture. The films were taken each 
immediately following the preceding one; the same technique was used each time; 
two anteroposterior and two lateral views were taken; both fetal heads presented 
in the pelvis and the mother herself stated that there had been much movement 
during the first study. It is, therefore, thought by me that the movements of one 
of the babies was the sole cause of lack of fetal demonstration in the first study. 
I feel further that such factors as hydramnios, the rays having to go through too 
much maternal tissue, the film being too small as might occur with a breech-head 
twin presentation, omitting the lateral views and so not having a complete study, 
played no part in my case. 

The patient had a spontaneous delivery of two identical male twins on April 
29, 1940. They were born after approximately six hours of labor. The first baby 
weighed 2,335 Gm., and the position was occiput right posterior to occiput right 
anterior. The second twin weighed 2,680 Gm., and the position was occiput left 
posterior to occiput left anterior. The mother had an uneventful puerperium and 
the babies progressed nicely. 

As I stated earlier, there have been a few eases of false roentgeno- 
graphic diagnoses of pregnancy previously reported in the literature. 
Two cases were given by a physician. The reasons he attributed for 
the lack of x-ray findings were other than fetal motion. The other case 
was reported by a technician, not a physician. He felt that continuous 
fetal motion was the cause of his not being able to demonstrate the baby 
on his first film. 

This motion factor has actually been utilized in certain fields in 
roentgenology. According to Jacobs,^ Ottonello,® in 1930, described a 
method of producing roentgenograms of the entire cervical spine in pos- 
terior projection on a single film. This method consisted of the roent- 
genogram taken -with the jaw in constant vertical motion. Several com- 
plete motions of the jaw must be made, open and shut, during the ex- 
posure. By this method the mandible is “fanned” out and does not east 
a shadow on the film. It is thereby possible to show the cervical vertebra 
from the second down on one film. 

Elward and Belairs advised taking at least three roentgenographs so as to 
obviate the possibility of nonvisualization of fetal parts from movement. They 
also advised that a cleansing enema be taken several hours before the examination. 
They suggest that sufficient time be taken so that the patient does not become 
unduly excited. They think it a good plan to run an exposure or two first. This 
will show the patient the length of time necessary for her to hold her breath. 

Hubeny and Delano^ believed that the lateral roentgenogram has not received 
sufficient emphasis for its value in the diagnosis of pregnancy. They advise the 
abdominal binder for compression of the abdomen and immobilization of the fetus. 
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The editor of Radiography suggested that the x-i’ay technician should 
forego the actual exposure until the fetus had stopped moving. He 
stated that a cooperative patient could tell when this had taken place. 

CASE REPORT 

Mrs. E. L., a 22-year-olcl white primipara, was admitted to St. Luke’s Hospital 
on April 15, 1940, for roentgenograpliie studj' of the abdomen. The first day of 
her last menstrual period was Aug. 10, 1939. Considerable movement had been felt 
since the latter part of December, 1939. The date of expectancy was Ma}- 17, 1940. 



Fig. 2. — Second anteroposterior roentgenogram of the mother’s abdomen, revealing 

a multiple pregnancy. 

The prenatal period was uneventful, with the exception that as pregnancy pro- 
gressed the patient’s abdomen was larger than the usual size for a given gestational 
period. At the time of the eighth-month prenatal visit, April 15, 1940, it was 
thought that there might be two fetal hearts present, one in the lower left and 
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section was done; a living child was delivered which died shortly after birtli. 
Patient’s course was progressively domihill and death occurred six weeks after 
operation. Permission for autopsy was refused. 

The following year, Baldwin^ recorded a case of primary carcinoma of the 
vagina in a 14-year-old white girl. She was two and one-half months pregnant 
when the diagnosis was made. In spite of inadequate radium therapy she con- 
tinued on to term and was delivered hy classical cesarean section; this case due to 
extensive pelvic infiltration was considered inoperable and w’as treated with x-ray 
alone. She became rapidlj' worse and died fifteen months after delivery. 

Mengert,-! in 1935, reported a case of primary carcinoma of the vagina in a 
21-year-old white primipara. This patient rvas admitted close to term with a his- 
tory of a bloody, vaginal discharge which had occurred intermittently during the 
last trimester of pregnancy. On vaginal examination a slightly irregular, firm mass 
2 to 3 cm. in diameter was palpated in the upper left fornix of the vagina. On 
direct vision the mucosa over the mass was slightly reddened, but otherwise nonnal. 
It was thought to be a cervical fibroid which would not complicate vaginal de- 
liverj^ since it would rise with the formation of a lower uterine segment. After 
thirtj'-six hours of labor the cervix was only 10 cm. dilated and the tumor mass 
W'as larger than before. Deliveiy was effected by craniotomy and embryotomy. 
The patient was discharged on her nineteenth post-partum day, the nature of the 
mass still unknown, to retui-n in two months for excision of the growth. She 
returned later with urinary retention and increasingly severe constipation and was, 
in general, very ill. Vaginal examination was difficult for the vagina barely admitted 
one finger; the entire vagina and pelvis were infiltrated. Biopsy revealed primary 
epidermoid carcinoma of the vagina. She died several days later from uremia. 
Autopsy revealed generalized involvement of the pelvis, vagina, and peritoneal cavity. 

Bussell, 5 in a recent report, recorded a ca.se which closely parallels our own. He 
reported a case of primary squamous cell carcinoma of the vulva in a 19-year-old 
negress who at the time of diagnosis was in the seventh month of pregjiancy. 
After radical vulvectomy she was delivered at term by cesarean section. The 
patient was further treated by radium and deep x-ray therapy and at the present 
time (after five j’ears) shows no evidence of local recurrence or distant metastasis. 

Age Incidence . — According to previous writers, malignancy of the vulva and 
vagina rarely occurs before late middle or old ago. Williams'! states that primary 
carcinoma of the vagina generally occurs between the ages of 50 and 60 years. 
In Eothschild’s tabulation of 331 cases of vulval carcinoma, the incidence was 
greatest in the 60- to 70-year group. Hoffman, r reporting a series of 20 cases, 
found onlj^ 3 below the age of 50, and all were in the fourth decade. Taussig, 
quoted by Ludwick,s stated the average age for carcinoma of the vulva to be 59 
years, and in another report the same author found that 60 per cent of the patients 
were over 60 and 30 per cent over 70 j-ears of age. Baldwin, who has reported 
the youngest case accompanying a co-existing pregnancy, gives in the same com- 
munication the age distribution of 28 uncomplicated cases of vulval carcinoma. The 
greatest incidence occurred between 65 and 70. There were none under 30 years. 
In our case and in the five cases collected from the literature the ages vary from 
14 to 33 jmars. 

CASE REPORT 

M. U., Case No. 117172, a 26-year-old, white female, gravida iii, para 0, was 
first seen in the Dermatologic Outpatient Dispensary on March 25, 1939. She com- 
plained of a large fungating mass of the right labia which had been present for 
the past seven months. It had started as a small, hard mass about the size of a 
marble and had steadilj' increased in size. Three months b^ore admission it had 
ulcerated. At the same time slie had noticed several pea-sized warty nodules on 
the left labia majora which had not grown during the last seven months. There 
was no history of syphilis or of inguinal lymphadenopathy. Her last menstrual 
period had been on Sept. 8, 1938. She had noticed marked breast changes and 
progressive increase in the size of her abdomen. She had not received any pre- 
natal care nor had she consulted a doctor about the labial lesion until March 21, 1939, 
when she presented herself at the Health Center Prenatal Clinic for examination. 
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Tliey instruct the patient to take a breath and hold it several seconds before making 
the exposure. They feel that this helps to quiet fetal movement. 

DISCUSSION AND SUJIMARY 

From a seareli through the literatiu’e, it is evident that the roent- 
genologists have been and are aware of the value of lack of fetal motion 
in the production of good pictures of the bahj’’ in utero. It is, however, 
also evident that the clinicians do not realize the value of this moving 
fetus factor. As far as I could ascertain, no eases of complete oblitera- 
tion of fetal structures have been reported by clinicians in the literature. 

It is suggested that, in order to eliminate if possible this diagnostic 
error, the lower bowel and bladder should be empty at the time of exami- 
nation, both anteroposterior and lateral roentgenograms should be taken, 
and the exposure not made until both the mother and fetus are quiet. 

I am indebted to Dr. Gage Clement of the X-ray Department, St. Luke’s Hospital, 
and Dr. Arden L. Abraham of the X-ray Department of St. Marj'’s Hospital, Duluth, 
Minn., for their help in the interpretation of the radiographs. 
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PRIMARY EPIDERMOID CARCINOMA OF THE WLVA 
COhIPLICATING PREGNANCY 

William F. Shannon, M.D., and Esther M-vrting, M.D., 

Cincinnati, Ohio 

(From the Department of Obstetrics and the Tumor Clinic of the University of 
Cincinnati College of Medicine and the Cincinnati General Hospital) 

P RIMARY squamous cell carcinoma of the vagina and vulva is reputed to be a 
disease of the aged. Wlien found complicating pregnancy in the young, it is 
indeed rare. Five cases of carcinoma of the external genitalia associated with preg- 
nancy have been reported in the literature. 

Review of the Literature. — The first case of squamous cell carcinoma of the 
vagina complicating pregnancy appeared in the French literature in 1929, reported 
by Audebert and Estienny.i This patient was a 33-year-old white multipara who 
had had slight genital bleeding and a serosanguineous discharge since the fifth 
month of pregnancy. She was in labor six hours, membranes had been ruptured 
artificially, but the head failed to engage. Consultation revealed a large tumor 
mass that had infiltrated the entire posterior vaginal wall. The child was delivered 
successfuUy by cesarean section. Biopsy was reported positive for squamous cell 
carcinoma of the vagina. The mother at the time this case was reported was 
alive and attending the cancer center for radium therapy. There was no com- 
plete follow-up in this case. 

Tuft2 in 1930 reported a case of carcinoma of the vagina associated with preg- 
nanej' in a 16-year-old negress. She was first seen when she was about seven and 
one-half months pregnant. Yaginal examination at that time revealed a cauliflower- 
like mass invobung the upper two-thirds of the posterior vaginal wall, extending to 
the cul-de-sac but not involving the cervix or anterior vaginal wall. Biopsy showed 
squamous cell carcinoma of the vagina. The patient received preoperative radiation 
by means of radium needles implanted in the mass. Several days later cesarean 



120 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


taken on March 25, 1939, and was reported as epidermoid carcinoma, Grade III 
malignancy. X-ray examination of the pelvis and long hones showed no evidence 
of metastasis. After consultation between the Obstetrical, Gynecological, and 
Tumor Service, the following plan of treatment was decided upon: 

1. Simple vulvectomy immediately to remove the local tumor mass and not to 
disturb the co-existing pregnancy. 

2. Cesarean section when pregnancy had progressed sufficiently to insure a living 
child. 

3. Bilateral radical groin dissections (Basset operation) as soon after delivery 
as patient’s condition would permit. 

4. Deep and superficial x-ray therapy to groin and vulva as soon as surgical 
wounds were healed. Radiation would also affect castration. 

March 31, 1939, follondng our plan, a simple vulvectomy was done imder general 
anesthesia by Dr. J. Heiman of the Gynecological Service. The patient was dis- 
charged with good results on May 8, 1939, to Prenatal Clinic. (Pig. 2.) No evi- 
dence of local recurrence was found. 

On June 13, 1939, the patient, then in her eighth month of pregnancy, was ad- 
mitted to the hospital for cesarean section. A classical section was done so as to 
avoid dissemination of tumor cells. A 6-pound 3-ounce male infant was delivered 
in good condition. The postoperative course was afebrile and the mother and baby 
were discharged on June 26, 1939. 

The patient was readmitted on Oct. 4, 1939, for radical groin dissection. The 
lapse of time between the cesarean section and the groin dissection was much 
longer than originally planned because the patient refused to come in for operation. 
However, on Oct. 6, 1939, under gas-ether anesthesia, the femoral and inguinal 
glands on the left side were radically excised. Because of the length of this pro- 
cedure only one side was done at that time. The right groin was dissected on Oct. 
16, 1939. The pathologic report on the tissue removed showed no evidence of malig- 
nancy and the diagnosis of chronic lymphadenitis was made. 

The period of convalescence was complicated by the filling of the dead space 
in the right groin with a serosanguineous sterile fluid which required repeated 
aspiration. On Nov. 14, 1939, the patient was discharged and referred back to the 
Tumor Clinic. 

X-ray therapy was begun on Nov. 30, 1939, and completed Dec. 14, 1939. A 
total of 1400 r. units was given through 15 by 15 cm. ports to each groin, and a 
total of 1200 r. units was gjven directly to the perineum through a 10 by 10 cm. 
port. The factors were 200 K.V. ; 15 MA; T.S.D. — 50 cm.; 1 mm. Thoreus filter. 

The patient was again hospitalized on Dee. 18, 1939, for incision and drainage 
of a subcutaneous abscess which had developed in the region of the right groin 
dissection. She also liad a low-grade thrombophlebitis and cellulitis of the right 
leg and foot. After drainage of the abscess and conservative therapy to the leg, 
she convalesced rapidly and was discharged on Jan. 19, 1940. At the present time 
(after seventeen months), the wound in the groin is completely healed and the 
patient is in excellent health. No evidence of local recurrence or .distant metastasis 
of the carcinoma can be found. 


SUMMARY 

Six eases of primary epidermoid carcinoma of the external genitalia complicating 
pregnancy, including the present report, have been recorded in the literature. Four 
had their primary site of origin in the vagina. Three of these ended fatally in a 
remarkably short time, the fourth patient was alive six weeks post partum. The 
final course is not known since the follow-up is incomplete. Two cases were primary 
squamous cell carcinoma of the vulva and were treated in a similar, though quite 
independent, manner. Both patients at the present writing are alive and well, one 
after a period of five years, the other after seventeen months. 

The treatment of all operable carcinomas of the vulva is vulvectomy with com- 
plete bilateral inguinal dissection. This procedure must be tempered to fit the 
individual case when accompanied by pregnancy. The results of surgery for this 
condition are highly favorable. Taussigs reported 20.4 per cent and StoeckeUo a 
31.2 per cent five-year cure rate. However, it is important to remember that these 
cases were not complicated by co-existing pregnancy. 
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She was then referred to the Cincinnati General Hospital where she was seen b}' 
the Dermatological, Obstetrical, Gj-necological and Tumor Clinic Departments. A 
provisional diagnosis of carcinoma of the vulva associated with six and onedialf 
months’ pregnancy was made, and the patient was sent into the hospital for 
treatment. 

Past History . — The patient liad had the usual childhood diseases, and had had 
typhoid fever at the age of IG. She was treated for pellagra two years prior to 
the present admission. 

Catamenia began at the age of 14 years, occurring every twenty-eiglit days and 
lasting for four days. Patient had no previous gj-necologic disorders or operations. 
She had had two previous pregnancies, both teiminating in spontaneous abortions 
at the third month. 

Physical Examination . — Temperature was 98.6° F. ; pulse, SO; respiration 20; 
and blood pressure, 125/75. Patient was a well-developed, well-nourished, young 
white female, and did not appear acutelj- ill or in distress. Examination of the 
heart and chest was essentially negative. Abdomen was negative except for an 
intrauterine pregnancy, extending 2 to 3 fingers above the umbilicus. Vertex 
was presenting and not engaged, back on left, small parts on right, fetal heart 142 
and regular. 



Vaginal Examination . — On the right labium majus a large ulcerated fungating 
mass, measuring 6 cm. in diameter, was found (Fig. 1). The base of the tumor 
had infiltrated the labia, but the mass was movable and not fixed to the deeper 
structure. It partially obstructed the vaginal introitus, but did not involve the 
vaginal mucous membrane. Scattered over the upper part of the right labium 
majus and over the entire left labium majus there were numerous papillary and 
pedunculated nodules. which were firm, nontender, and varied in size from 2 to S 
mm. They appeared like typical condylomata acuminata. Internal examination 
revealed a soft, nondilated cervix which pointed dorni and forward. The uterus was 
enlarged to about six and one-half months’ gestation. Speculum examination re- 
vealed no infiltration or abnormalities of the vaginal mucous membrane or cervix. 

Eectal examination was essentialh' negative. Small, soft inguinal glands were 
palpated bilaterally. 

Blood Wassermann and vaginal smears were negative. Frei tests were read 
as strongly positive on the left arm and negative on the right arm. A biopsy was 
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nausea, but no vomiting occurred. She had been on dutj^ for over fourteen months 
with an aged male patient with a draining empyema cavity from wliich pneumococci 
and tubercle bacilli were said to have been recovered elsewhere. E.xcept for an 
appendectomy about twenty years ago she had been well all her life; had never 
been pregnant and menstrual history had been ' unremarkable until four months 
previouslj’’, when a mild menometrorrliagia appeared and has continued. Last men- 
strual period was fourteen days before present illness. Coitus for the past two 
years was denied. There had been no cough or other respiratory difficulty. E.x- 
amination revealed: Temperature, 100.4° E.; pulse, 96; respirations, 20; nose 
and throat clear and without discharge; lungs without evidence of pathology; ab- 
domen, an old rigid rectus incisional scar, tenderness 1-plus in both lower quad- 
rants, no spasticit}' or rebound pain; pelvis, a profuse, greenish yellow, blood- 
streaked discharge from the cervix, pain 4-plus' upon motion of the cervix, espe- 
cially upon lifting it forward, pain 3-plus to 4-plus throughout the pelvis, with 
generalized thickening but no masses, palpation difficult and unsatisfactory due to 
extreme pain. Smear made from the cervical discharge (Gram stain) showed many 
pus cells, polymorphonuclears ; manj' red blood cells; many gram-positive extra- 



Pig. 1. — Photomicrograph of cervical smear, showing gram-positive extracellular en^ 

capsulated diplococci. 


cellular encapsulated diplococci resembling pneumococci; no intracellular organisms. 
Material for tj'ping and culture was obtained from the cervix upon sterile swabs 
and later taken to the hospital where it was reported they had dried to such extent 
that typing was impossible; culture was made, nevertheless, but showed no growth. 
Complete blood count showed hemoglobin 60 per cent; red blood cells 3,280,000; 
■white blood cells 12,950 ; Schilling differential, neutrophiles 79 per cent, segmenteds 
49 per cent, band forms 29 per cent, juvenile forms 1 per cent, l.vmphocj’tes 21 per 
cent. Earlj' primary pneumococcic pelvic peritonitis was diagnosed, and she was 
admitted to St. Francis Hospital, admission No. 19233, at 6 P.M., April 15, 1940, 
where chest films showed no pathology. Sulfapyridine therapy was begun at once: 
2 Gm. at each of the first 2 doses, four hours apart; then 1 Gm. every four hours, 
awakened if necessary; soda bicarbonate 4 Gm. with each of the first 3 doses of 
‘ ‘ sulfapyridine, ’ ’ then 3 times a day ; fluids only as desired for the first eighteen 
hours, then to be forced to 3000 c.c. per t-n-enty-four hours. pH of the urine was 
done at each voiding and remained at 7.5 throughout, otherwise normal. Nausea 




OWENS: I’NEUJIOCOCCIC PELVIC PERITONITIS 


121 


According' to Cutlem tlie elTect of radiation therapy alone is difficult to evaluate. 
Variations in the character of the disease and the small number of cases studied 
constitute the chief difficulties. The difficulties surrounding radiation treatment of 
carcinoma of the vulva are due chiefly to the fact that the normal tissues of this 
region are so delicate and so sensitive to irradiation that it is exceedingly difficult 
to effect the sterilization of the carcinoma -without serious damage to the normal 
tissues. 

In the treatment of carcinoma of the vagina complicating pre^nanej', surgerj' is 
not practicable. The therapy, therefore, is irradiation alone. Early diagnosis fol- 
lowed by the same thorough irradiation as is given for cervical carcinoma is im- 
portant. The prognosis at best is poor. 

• CONCLUSION 

1. A case of primar 3 " epidermoid carcinoma of the labia majora complicating 
a six and one-half months’ pregnancy' in a woman of 26 3 'ears is presented. 

2. Treatment was instituted according to the following plan : Simple excision of 
the tumor mass, cesarean section, bilateral radical groin dissection, postoperative 
x-ray therapy. 

3. Five other cases of carcinoma of the external genitalia complicating preg- 
nancy in young women were collected from the literature. We agree with Eussell 
that more cases must have occurred but were not reported. 
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PRIMARY PNEUMOCOCCIC PELVIC PERITONITIS IN AN 
ADULT; PROMPT CURE BY SULPAPYRIDINE THERAPY 

W. Duncan Owens, M.D., IMiami Beach, Fla. 

(From the Department of Surgery, St. Francis Hospital) 

P EIMAEY peritonitis due to the pneumococcus in an adult is not frequent; when 
it is confined to the pelvis, it is rare indeed. In 1938 Nuckols and Hertigi were 
able to collect from the literature but 77 cases; onU 23 of these were not associated 
with a recent obstetric episode. In 1940, Bennett and Mengert^ added 2 cases. 
In 1939, Barnett, Hartmann, Perle 3 ' and Euhoffs reported the use of ' ‘ sulfap 3 "ridine ’ ’ 
in the treatment of pneumococcie peritonitis in 5 children, all of whom recovered. 
In 1939, Ladd, Botsford and Curnen^ recommended the use of ‘ ' sulfap 3 widine ” in 
pneumococcie peritonitis in infants and children. A search of the literature has 
not revealed a report of the use of “ sulf ap 3 Tidine ” in primar 3 - pneumococcie peri- 
tonitis, pelvic or general, in an adult. 

CASE REPORT 

On April 15, 1940, Mrs. E. N., a graduate nurse, aged 41 3 ’ears, Mudow for 
two 3 ’ears, presented herself at the office. Four da 3 's previousB' she had first noted 
ii profuse, irritating, greenish vaginal discharge which was accompanied b 3 ’ a mild 
diarrhea and occasional cramps in the lower abdomen. Two da 3 ’s later pain ap- 
peared in both lower quadrants of the abdomen, and diarrhea and cramps became 
worse. The same da 3 ' for the first time, she had a temperature of 101° F. and 
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DISCUSSION 

Although Nuckols and Hertigi assume quite a positive position against an 
ascending infection in pneumoeoccie peritonitis, Tompkinss thinks it fair to assume 
that pneumoeoccie pelvic infection in women is ascending unless there is a clear 
history to the contrary; and Kings believes that, whatever the etiology, the symp- 
toms are the same for all organisms. The case presented certainly seems to be 
one of ascending infection; and, though successful culture of the pneumococcus 
from the cervical discharge would have been of corroborative value, the typical 
smear, together with the course and complete absence of subsequent findings in the 
pelvis, leave no doubt as to the correctness of the diagnosis. 

COMMENT 

1. A case of very early primary pneumoeoccie pelvic peritonitis has been reported. 

2. Prompt cure was obtained by sulfapjTidine therapy. 
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LEFT RENAL AGENESIS, TRUE UNICORNUATE UTERUS, AND 
TOTAL ABSENCE OF LEFT BROAD LIGAMENT, ROUND 
LIGAMENT, SALPINX, AND OVARY* 

G. A. Varino, M.D., and W. D. Beacham, M.D., Nutv Orleans, La. 
(From the Departments of Gynecology and Obstetrics, Tulane University atnd Charity 
Eospital of Louisiana at New Orleans) 

L ess than thirty cases of true unicornuate uterus with unilateral renal agenesis 
can be found in the available literature. Delaginiere,i Pestalozza,^ Urban,3 
and Duncan'* reported one case each in which the Fallopian tube and ovary were 
likewise absent. The salpinx, ovary, and almost all of the broad ligament were 
missing in a case described by Guizetti and Parisets in 1911. McCrae,6 Tschisch- 
towitsch,r and Guthrie and Wilsons recorded a total of three instances in which the 
tube, ovary, and all of the broad ligament were absent. The only case presenting 
unicornuate uterus with complete unilateral absence of broad and round ligaments, 
tube, ovary, ureter, and kidney, which we have been able to find in the literature 
is that reported by Dannreuthers in 1923. The case which we are now submitting 
is identical to his even to the side of the anomaly but dilfers in that the patient 
had a cystic right ovary and had borne two full-term living infants. 

Mrs. Y. R., white, housewife, aged 27 years, gravida ii, para ii, native of Louis- 
iana, bom of French parents, was admitted to the Charity Hospital (U. H. No. T-38- 
76722) on Nov. 24, 1938, complaining of “pain in the lower abdomen.” The onset 
of her complaint dated to September, 1937, shortly after the birth of her second 
full-term living infant. The pain manifested itself as a “dragging sensation” in 
the pelvis and was frequently associated with a “feeling of pressure on the rec- 
tum.” It was exaggerated by exertion and was sometimes accompanied by lumbo- 
sacral backache. Infrequently, nausea and vomiting occurred. A slight leucorrhea, 
presenting itself after deliverj^ of her first baby, became very profuse, thick, and 
somewhat malodorous after normal termination of her second pregnancy. Local 

*Presented at a meeting- of the Louisiana Gynecological and Obstetrical Society, 
April 20, 1940, New Orleans, La. 
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was experionced the following day, April IG, and that evening she was given 
intravenously 500 c.e. of one-sixth molar sodium lactate solution and 500 c.c. of 
eitrated blood. The next day, April 17, “sulfapyridine” concentration in the 
blood was G.G5 and that afternoon the dosage was reduced to 1.5 Gm. every eight 
iiours for .3 doses, when it was discontinued. Total amount of “sulfapyridine” 
given: 10. 5 Gm. in 1.3 doses, from April 15, 7 p.m. to April IS, 8 a.m. Only 
liquids, but including gelatin mixture, were allowed through April 10. Because of 
the secondary anemia, 1 c.c. of “ reticulogen, ” was given each day of April 17, 18, 
10. Temperature fell to normal on April 16 and, except for a slight rise on April 
IS, remained down; pulse and respiration came to normal on April IG and remained 
so. 

On April 18 complete blood count showed hemoglobin 78 per cent; red blood 
cells 4,020,000; white blood cells 5,000; Schilling differential, neutrophiles 71 per 
cent, segmenteds 58 per cent, band forms 12 per cent, juvenile forms 1 per cent, 
cosinophiles 3 per cent, lymphocytes 26 per cent. Blood culture taken on April 



Fig. 2. — Temperature cliart. 

15. before sulfapyridine was started, showed no growth. On April 17 material 
for culture was again obtained from cervix and showed no growth; Gram stain of 
cervical smear showed many pus cells, few red blood cells and gram-positive bacilli, 
no intracellular organisms or cocci seen. Vaginal discharge and abdominal pain 
and tendeiTiess ceased on April IS. She was discharged from the hospital on April 
21 and remained free from symptoms, menstruating normally and painlessly from 
May 5 to 7, leturning to the office for examination on Jlay 0. There was no ab- 
dominal tenderness and no vaginal discharge; motion of cervix, including lifting 
forward, was painless; there was no thickening, mass formation or pain in cither 
adnexal region or in the cul-de-sac; uterus was in fixed retroposition with a firm 
globular mass about 4 cm. in diameter in the fundus, probably a fibromyoma. 
Vaginal smear (Gram stain) showed occasional squamous cell, occasional red blood 
cell, few gram-positive bacilli, no intracellular organisms or cocci seen; hanging 
droj) revealed no trichomonas. 
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findings, excluding those of the internal genitalia, were normal. Vaginal examina- 
tion disclosed moderate relaxation of the perineum with a slight rectocele and a 
markedlj" lacerated, cystic, hypertrophied cervix. The uterus appeared to be of 
normal size, was retrocessed, second degree retroverted, and freely movable with- 
out pain. Traction on the cervix, hoivever, did give rise to an expression of con- 
siderable discomfort. The right ovary was considerably enlarged and W'as in the 
culdesac. Neither tube nor tlie left ovary was palpable. 

The studies of the blood and urine being normal, the patient was subjected to 
operation on Nov. 28, 1938, under ethylene anesthesia. After dilatation of the 
cervical canal, a Sturmdorf amputation of the cervix and Hegar perineorrhaphy 
were performed. The patient was then placed in a Trendelenburg position and 
the abdomen opened through a Pfannensteil incision. Palpation and inspection 
revealed the presence of a cystic prolapsed right ovary with complete absence of 
the left Fallopian tube, ovary, round and broad ligaments. The left iliac fossa 



Fig. 2. — Hysterosalpingogram proves the right tube to be patent. There is dextro- 
version of the uterus. This roentgenogram was taken after 10 c.c. of 40 per cent 
skiodan solution had been injected into the uterine cavity. 

w’as occupied by the sigmoid and rectum, and the vesical peritoneum followed the 
left margin of the uterus down to the vault of the vagina where it fused with the 
parietal peritoneum. The ovary being about 6 cm. in its greatest diameter, it was 
deemed advisable to resect the cystic portion. The uterosacral ligaments were then 
shortened after the technique of Kelly, and the right round ligament was plicated. 
Further support to the right ovary was obtained bj"^ shortening the infundibulopel- 
vic ligament. The uterus was of the true unicornuate type, and its color and con- 
sistencj' were good. The right ureter was demonstrable, but the left was missing. 
No attempt was made to palpate the kidney areas due to the type of incision. The 
abdomen was closed in layers with absorbable material, and she made an unevent- 
ful recovery. An intravenous urogram was made to prove absence of left kidney. 
As shoum by Fig. 1, the pelvis and calyces of the right kidnej^ are well filled ten 
minutes after the intravenous injection of 20 c.c. of diodrast. No evidence of a 
kidney or ureter is seen on the left side in any of the three skiagrams obtained at 
10-, 30-, and 60-minute intervals. 

Although the patient attended the clinic subsequently, it was not until Jan. 24, 
1940, that she consented to submit to cystoseopic examination and pyelography. 
On that date, a No. 24 Fr. Brown-Buerger cystoscope was introduced into the blad- 
der with ease. Clear straw-colored urine was obtained. The bladder capacity was 
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cervical treatment in tlie Charity Hospital clinic proved effective only at times, and 
the cervical discharge was one of the major reasons that she applied for admission to 
the hospital. 

Previous History . — Onset of menses at 14 years, with five-day periods of normal 
flow, occurring regularly everj' twentj'-eight days. Ho menorrhagia, metrorrhagia, 
or dysmenorrhea prior to or since marriage. During her four years of marital life 
she has been delivered of two normal males. There had been no dyspareunia. Slie 
does not remember ever having any frequency of, or burning upon, micturition. 



Pip. 1. — Right renal pelvis and calyces are well filled ten minutes after the intravenous 

injection of 20 c.c. of diodrast. 

and the history is negative for hematuria, passage of stone, nocturia, pyuria, and 
incontinence of urine even upon coughing or sneezing. She stated that her urine 
had been examined several times without any abnormalities being found. Eeview 
of organic systems disclosed nothing of note, and her past history was irrelevant 
except for an uncomplicated appendectomy in 1921. Family history disclosed nothing 
of importance. 

The patient was a well-nourished,- apparently -well-developed, highly cooperative, 
ambulatory, afebrile, intelligent person, whose blood pressure and other physical 
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■within normal limits. There •was no sign of a left ureteral orifice and no indica- 
tion of an interureterie ridge. The vesical mucous membrane -was normal, and 
there -were no calculi, newgrowths, diverticula, or ulcers. The orifice of the right 
ureter 'was plainly visible. A No. 5 olivary radio-opaque catheter -was introduced 
and passed into the right renal pelvis without any difiSculty. Six cubic centimeters 
of clear urine were obtained. Five cubic centimeters of indigo carmine solution 
were administered intravenously and appeared in the urine in three and one-half 
minutes, being excellently concentrated in four and one-half minutes. Again in- 
spection failed to reveal any indication of a left ureter. Twelve cubic centimeters 
of 40 per cent skiodan solution were injected and a pyelogram obtained. The right 
kidney showed evidence of compensatory hj-pertrophy and its pelvis and calyces 
were very slightly dilated. The renal pelvis was at the level of the lower border 
or the second lumbar vertebra. Both psoas shadows are 'vdsualized and there is no 
evidence of a kidney on the left. The patient was placed in an upright position 
and the ureteral catheter removed. The resulting pyelogram showed that the kid- 
ney descended to the lower border of the third lumbar vertebra, and the ureter 
could be traced. A week later, the patient returned for hysterosalpingography. 
Five cubic centimeters of 40 per cent skiodan solution were injected into the uter- 
ine cavity. The hysterogram was consistent -with unicornuate uterus. Five addi- 
tional cubic centimeters were injected and the hysterosalpingogram (Fig. 2) ob- 
tained. Dr. E. W. Broum, of the Charity Hospital X-ray Department, reported: 
“Views of the pelvis after injection of skiodan confirm the diagnosis of a unicor- 
nuate uterus. The latter is well visualized and the tube is patent.” Study of the 
urine obtained at the time of cj’stoscopy was reported by Dr. Geo. Fasting as fol- 
lows: "Bladder specimen: sediment negative, culture negative; right kidney speci- 
men: many red blood cells and renal cells, culture negative.” 

Shumackerio has so thoroughly presented the subject of congenital anomalies of 
the genitalia associated with unilateral renal agenesis that a review of the litera- 
ture and discussion of embryology here would be superfluous. 

SUMMARY 

Less than 30 cases of true unicornuate uterus with unilateral renal agenesis have 
been reported. 

Only one case of true unicornuate uterus with unilateral total absence of broad 
and round ligaments, salpinx, ovary, ureter, and kidney was recorded in the litera- 
ture prior to this communication. 
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Escomez, Edmundo: The Ovary of Lina Medina (The Youngest Mother in the 
World), Presse med. 47: 1648, 1939. 

The author describes the ovarian tissue containing the corpus luteum verum 
removed by the surgeon at the time of cesarean section upon Lina Medina, the 
five-year-old Peruvian mother. The ovai^’’ presented all the histologic character- 
istics of full maturity. Four fine photomicrographs are included in the article. 

Glair E. Folsome. 
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broad fields of a compact layer showing distinct changes of a decidual reaction 
Chorionic elements are not encountered, neither as chorionic villi nor as chorionic 
cells. 

Diagnosis . — Decidua of early pregnancy (suggestive of ectopic pregnancy) 
(Digs. 1 and 2). 




Fig. 2. — Detail of endometrial gland showing characteristic scalloped outline and dome- 
shaped cells. 

The elapsed time between taking the endometrial biopsy and receiving the report 
of the frozen section was thirty minutes. Following this report, the patient was im- 
mediately hospitalized and prepared for operation. 

At the time of operation, the uterus was found to be normal in size, but soft 
in consistency. A mass 10 cm. in length and 4 cm. in width was found, consisting 
of a distended right tube, which was firm and hemorrhagic. There was no free blood 
in the pelvic cavity. The left tube showed evidence of chronic inflammatory disease. 



THE ENDOMETRIAL BIOPSY IN EARLY EXTRAUTERINE 

PREGNANCY 


Daniel R. jMishell, M.D., Newark, N. J. 

(From the Wovian’s Hospital of the State of New York) 

T he endometrial suction biopsy is now an accepted diagnostic pro- 
cedure. The histologic findings serve as an important guide to 
estimate the degree of both follicle and corpus luteum activity. Sturgis’ 
has recently called attention to the importance of recognizing the char- 
acteristic glandular pattern seen in early pregnancy. In addition to the 
decidual changes of the stroma, stress is placed upon the appearance of 
the swollen epitlielial cells which form the glands. They balloon out into 
the lumen with a free edge distinct and clear-cut, resembling exaggerated 
goblet cells. He concludes: “The eliaracteristic glandular response de- 
scribed represents an inei’ease in function consistent with early preg- 
nancy. ’ ’ 

Tlie diagnosis of early extrauterine pregnancy still remains a difficult 
clinical problem. We rely upon a careful history, a painstaking physical 
examination, complete blood count, Ascliheim-Zondek test, and in some 
instances, pelvic puncture. However, notwithstanding the attempts to 
establish a definite diagnosis, it is not uncommon to have a case of early 
ectopic pregnancy rupture while still under observation. Therefore, any 
further means of confirming this diagnosis may prove invaluable to tlie 
patient. 

Suction endometrial biopsy was utilized in two cases of suspected 
extrauterine pregnancy. Tlie hi.stologic findings obtained were definite 
enough to warrant the diagnosis of early gestation. The eases are re- 
ported in detail as follows : 

Case 1. — A. J., aged 2S years, single, first seen Feb. 21, 1940, had been spotting 
for tu’o weeks. La.st period occurred Jan. 1, 1940. During the latter part of Janu- 
ary the patient had low abdominal pain, intermittent in character, but not severe 
enough to cause confinement to bed. When she presented herself at the clinic as an 
ambulatory case, she did not look acutely ill. There was a blood-stained vaginal 
discharge. Bimanual examination disclosed a soft cervix, a small, rather firm uterus, 
and a mass, the size of a plum, in the right fornix. This mass was soft in con- 
sistency and moderately tender. Movement of the cervix caused no pain. A com- 
plete blood count showed: red blood cells, 4,250,000; white blood cells, 0,450; 
Hb, 80 per cent; polymorphonuclear.s, 05 per cent; lymphocytes, 32 per cent; eosino- 
philes, 2 per cent; monocytes, 1 per cent. Sedimentation rate was 20 mm. first hour. 
An endometrial biopsy was taken, from w'hich a frozen section was made and ex- 
amined by Dr. Grete Stohr, who submitted the following report: 

The fragments are of appreciable size; the glands are densely distributed. 
Their trans-sections are wide and their lumina are serrated. The epithelial cells 
are broad, more square than columnar. Their apical portion is dome-shaped with 
clear protoplasm bulging into the lumen of the gland, or they are flat with frayed 
inner edges, with large, pale nuclei. In other, less frequent instances, they are 
corkscrew-shaped with folded columnar epithelium. The stroma is composed in 
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columnar type, alternating witli stretches of lower cells, according to their location 
at the top or bottom of infolding crests. Nuclei are near the base of the cells- the 
entire cell substance is finely vacuolated, and the clear apical portion of the cells 
when conformed to a row, produces a transparent scalloped border against the 
lumen of the gland. 



Fig. 4. — Endometrial biopsy ; compact decidua ; large stroma cells. 



Pig. 5. — Characteristic gland with cells showing clear protoplasm and dome-shaped 

contours. 

Diagnosis . — Decidua of pregnancy. Chorionic elements not found. (Indicative 
of ectopic pregnancy.) (Digs. 4 and 5.) 

Laparotomy was performed immediately upon the report of the endometrial 
biopsy. 

At operation, the uterus was small and appeared to be normal. The right adnexa 
were missing. On the left side there was a mass the size of a small orange. This 
mass consisted of an adherent left ovary, containing a large corpus luteum, Sur- 
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Fatlwlogio Examination . — The right tube was transformed into an ovoid structure 
9 cm. long and 5 cm. at its widest diameter. Cross section through the tube showed 
a partially formed placenta which penetrated through the entire thickness of the wall. 
The abdominal ostium of the tube presented a wide opening 2 cm. in diameter. The 
umbilical cord emerged from this opening; it was attached to an embryo 70 mm. in 
length, found just outside the ostium. 

Microscopic section of the wall of the right tube showed partial or complete con- 
sumption of the tissues bj' implantation of the placenta, while other portions revealed 
a well-preserved tubal wall (Fig. 3). 

Diagnosis . — Eight tubal pregnancy and tubal abortion. 

The patient made an uneventful recoverj’ following her operation, and was dis- 
charged from the hospital in good condition. 

Case 2. — M. H., aged 32 years, married, was first seen March 24, 1940, complain- 
ing of lower abdominal pain. Last period occurred Feb. 22, 1940. On March 22, 
the patient had lower abdominal pain, wliich subsided on application of heat. The 
following day, the patient was seized with intense abdominal pain which caused a 



restless night. The pain was continuous, accompanied by slight vomiting. The pain 
became localized in the left lower quadrant. Concomitant with the onset of pain, 
(here appeared a dark reddish-brown vaginal discharge which did not resemble a nor- 
mal period. 

Past History . — Operation in June, 1937, for endometriosis, with removal of right 
adnexa. She had been married for ten years, but had never been pregnant. Upon 
physical e.xamination, the abdomen revealed no tenderness or rigidity. Upon vaginal 
examination, there was a brownish discharge. Tlie cervix was not tender upon 
motion. The uterus was small, retroplaced. In tlie left fornix was a tender mass the 
size of a hen’s egg, rather hard in its lower aspect, and softer in its upper portion. 

Complete blood count: Bed blood cells, 3,230,000; white blood cells, 6,650; poly- 
morphonuclears, 68 per cent; lymphocytes, 32 per cent; Hb, 67 per cent. Sedimenta- 
tion rate, 32 mm. first hour. 

Endometrial suction biopsy was taken and the following report was submitted by 
Dr. Crete Stohr: 

The fragments of endometrium were examined in frozen section. They are 
built of typical decidual stroma cells in which large tortuous, greatly serrated glands 
are embedded. On cross section, the}' have the characteristic rosette shape of the 
actively functioning gland. The epithelial cells are generall}' of a medium tall 
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with uterine decidua had a negative Friedman test. Tliej^ state there is a close but 
not perfect relationship between the result of the Friedman test and the state of 
preservation of the chorionic villi, 

Eecently, TeLinde and Henriksens have reported a number of cases with decidua- 
like changes in the endometrium without pregnancj'. Many of these occurred in 
endocrine disorders in which increased progesterone activity was present. However 
they state that “curettage is often of great value in the diagnosis of tubal preg- 
nancy, but the microscopic picture must be interpreted correctly if it is to be of 
value. ’ ’ 

It must be borne in mind that tlie endometrial studj^ should not he 
regarded as the sole method of establishing the diagnosis. We must 
take into consideration the history and the clinical data, together with 
the histologic findings. Furthermore, it must be emphasized that 
endometrial biopsy should not be attempted if intrauterine pregnancy 
is suspected. Sturgis^ performed 7 endometrial biopsies in intrauterine 
pregnancies without interrupting gestation. In our series^ of 500 endo- 
metrial biopsies, we encountered one instance of intrauterine pregnancy 
in a patient with functional uterine bleeding. The pregnancy was not 
interrupted, and the patient was delivered of a normal full-term baby. 
However, unless the history and physical findings are definitely sug- 
gestive of ectopic pregnancy, we feel that endometrial biopsy is un- 
warranted. 

CONCLUSIONS 

1. The characteristic picture of the endometrial stroma and glands 
in pregnancy can be obtained by endometrial biopsjL 

2. The use of suction biopsy has proved successful in confirming a 
diagnosis of unruptured ectopic pregnancy in two cases. 
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Haworth, Norah A.: Malnutrition and Debility in Puerperal Psychoses, Lancet 

2: 417, 1939. 

An anab'sis of a series of 117 cases of mental illness arising in connection with 
childbirth and requiring hospitalization was made in an attempt to determine 
what additional precipitating factors might have been present. Seventy-two of 
the patients recovered; 60 had already had one or more normal confinements and 
12 have had "one or more confinements since discharge from the mental hospital 
wfithout developing mental symptoms. 

The majority of the patients were underweight and in poor physical health, 
and about one-fourth had been exposed to severe economic or emotional stress. 
The author believes that these two factors may be of great importance in pre- 
cipitating the mental disturbance and that many cases could be prevented by 
attention to nutrition, gener.al health, and environmental conditions earlj" in 


pregnancy. 


Carl P. Huber. 
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mounting the ovan' was a dilated tube about 8 em. long and 5 cm. wide. The tube 
was filled with clotted blood. The clinical diagnosis was tubal abortion. 

Pathologic Examination . — The tube, which was surrounded by large, loose and 
adherent blood coagula, was examined in many sections. In the majoritj’ the 
mucosa was partlj’ reduced to a few atrophic folds; in other instances, folds 
were hypertrophic, congested, but without an}' evidence of inflammation; the muscle 
laj’ers were thin and likewise hyperemie. In one of the sections, approximately 
half of the tube wall formed the site of implantation of compact masses of tropho- 
blast cells and chorionic villi, which had penetrated and consumed this portion of the 
tubal wall except for the most periplieral thin layer of subserous connective tissue. 
Here, occasionally short fi'agments of the muscle tissue were preserved. A com- 
plete rupture of the wall was not apparent in successive sections. The chorionic tissue 
was well-preserved without any evidence of disintegration. Diagnosis: Early tubal 
pregnancy (not ruptured) (Eig. G). 



Fig:. 6. — Cross section of tube from site of placental implantation. 


DISCUSSION 

Endometrial biopsy, in two eases of early tubal pregnancy, proved 
a valuable aid in establishing a diagnosis. It must be emphasized that 
the biopsy should be performed at the hospital under strict aseptic 
technique, and the patient prepared for immediate operation if rup- 
ture should occur while manipulating the uterus. In our two cases, 
there was no ill effect whatsoever, from the biopsy procedure. In early 
extrauterine pregnancy, the endometrium, stimulated by progesterone, 
presents the characteristic changes in both the stroma and glands. 
Later on, if death of the fetus occurs, the decidua may be east off, 
with subsequent change of the endometrial picture. This factor should 
be kept in mind in the interpretation of the histologic pattern of the 
endometriunj. 

Goldblatt and Schwartzs correlated the Friedman test and the phase of the endo- 
metrium in ectopic pregnancy. They found that no patient with a negative Fried- 
man test had a decidual reaction at the time of curettage; and conversely, no patient 
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Pathology. —The original biopsy was reported as: “Sarcoma, spindle cell, pos- 
sibly a leiomyosarcoma. Numerous mitotic figures. Ulcerated surface. Nests of 
squamous epithelium below tlie surface, but no carcinoma found." 

X-rays of the chest, spine, and skull were negative for evidence of metastases, and 
on Sept. 21, 1939, tlje patient was operated upon. The polypoid mass protruding 
through the cervix was removed and the cervix closed. At laparotomy a total 
hysterectomy and bilateral salpingo- oophorectomy were performed. 

Patliologj- report on operative specimen: Gross: A uterus measuring 8 by 4 by G 
cm. with adnexa intact. There was no evidence of fibroids. On opening the uterus 
multiple (about 12) polypoid structures were found arising in the fundus. The 
largest were about 4 cm. long and had a .stalk 4 mm. in diameter. These had been 
hanging through the cervix, producing the lesion which was biopsied. The serosal 
surface of the uterus was intact. Microscopic: Advanced adenocarcinoma of the 
endometrium infiltrating almost through the uterine wall. The large polypoid 
masses arising in the fundus consisted of spindle cell sarcoma as reported in the 
previous biopsy. There was some proliferation of the adenocarcinoma into this 
(Pig. 1). 



Pig. 1. — Microscopic section under low power, showing areas of mutual invasion of 

carcinoma and sarcoma. 

The postoperative course was uneventful. The patient developed a mild urinarj' 
tract infection which was easil 3 ' controlled with neoprontosil. She was allowed up on 
the thirteenth postoperative daj'. She has reported to the Clinic regularlj' by letter, 
and was last heard from in June of 1940 at which time she stated she felt well. 
She has not, however, returned for follow-up examination. 

Case 2. — The patient, 0. Z., was a 58-year-old white nullipara who was four years 
postmenopausal. She was admitted to the Universitj' Hospital June 14, 1940 
with a six-month history of daily vaginal spotting which had been gradually increas- 
ing. Por the six months prior to the onset of bleeding, she had had a waterj 
leucorrliea of moderate amount. Past historj' and famil,v histor 3 ' were noncontiibu- 
tory. 

Examination revealed a well-developed, somewhat obese white female. There was 
moderate emph 3 'sema of the chest; blood pressure was 160/96. The external gen 
italia showed menopausal atroph 3 '. The cervix pointed posteriori}' and was sma 
and conical. The fundus of the uterus was anterior, slightly enlarged, freely mov- 
able. No adnexal pathology’ was palpated. 



THE SIMULTANEOUS OCCURRENCE OP CARCINOMA AND 
SARCOMA IN THE SAME UTERUS 

Allan C. Barnes, A.B., M.D., Ann Arbor, Mich. 

(From the Department of Ohstetrics and Gynecology, University Hospital) 

S ARCOMA of the uterus is not common, and the simultaneous occur- 
rence of primarj- sarcoma and carcinoma of the uterus is even more 
rare. Twenty-eight eases were found in the literature, to which two 
case reports are here added. 

A review of tlie literature on the coincidental existence of carcinoma and sarcoma 
in the same organ reveals considerable confusion in terminologj'. Oskar Fi-ankli 
emphasized the necessitj’ for careful use of nomenclature and suggested “carcinoma 
sarcomatoides “ for a carcinoma with the growth characteristics of a sarcoma; 
‘ ‘ carcinosarcoma ’ ’ for intimate mixtures ; and ‘ ‘ sarcoma plus carcinoma ’ ’ in those 
cases where separate tumors could clearlj- be demonstrated. The classification, how- 
ever, has not been universall}' followed, and evaluation of the reported cases is 
difficult. Hoffman,2 for example, has recently reported a clear-cut case of separate 
primary neoplasms, using the term “carcinosarcoma.” In an effort to avoid this 
confusion an attempt has been made in this paper to include onlj’ those cases which 
apparently demonstrate distinct fundal primaries of differing type. 

On tliis basis, 28 cases of separate carcinoma and sarcoma of tlie uterus were 
found in the world’s literature. Major’s report in 191S3 included 12 cases, S car- 
cinoma plus sarcoma, and 4 adenocarcinoma and sarcoma. In an extensive review 
of tlie literature in 1932, Warren and Gates'! added 10 more cases of carcinoma plus 
sarcoma of the body of the uterus. Owen’s^ series of double malignancies in 1921 
included no uterine neoplasms, while the figures of NewelN in 1929 are included in 
the Warren and Gates report. Since 1932 6 moi'e cases have been reported,^, r-n and 
the records of two additional patients are presented here. 

CASE REPORTS 

Case 1. — The patient, V. M., was a 66-year-old white woman, para ii, who had 
passed through the menopause at the age of 50. Since that time, she had had 
irregular intervals of minimal spotting, the episodes occurring every one to three 
months and lasting twenty-four hours. For one month prior to reporting to the 
University Hospital clinic, she had also had postdouche and postcoital spotting. 
Three episodes of profuse bleeding during the last of August; 1939, resulted in her 
admittance to a local hospital, where a positive biopsy was said to have been ob- 
tained and the patient was transferred to the University Hospital Sept. 14, 1939. 

Examination revealed an obese wdiite female with a blood pressure of 210/90. 
Pelvic examination: The vaginal outlet was parous and showed menopausal changes. 
The cervix was irregular, friable, and bled easily on manipulation. _ There was a 
redundant polypoid growth extending through the cervical os. This bled profusely 
and was easily biopsied, large pieces of tissue coming away with a sponge forceps. 
Rectovaginal examination showed the uterus in the midposition, slightly larger than 
normal, movable, with questionable thickening in the right adnexal region. 

Blood Kahn was negative. Hemoglobin 75 per cent, with a normal white count. 
The patient had occasional mild glycosuria while in the Hospital. The glucose 
tolerance curve was classified as the glycosuria of obesity type by the Diet Therapj' 
Department. 
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suggested that the explanation lay in the fact that the risk of getting 
cancer was not spread evenly over the entire population, but over a 
portion of it. Cancer morbidity and mortality rates based on this re- 
duced population figure would give a frequency of coincidental malig- 
nancy in agreement with that found in fact. 

Claessan and Mathias, is reviewing the subject of the simultaneous occurrence of 
carcinoma and sarcoma in the same organ, could find a total of only 72 cases reported 
in the world’s literature, the organ most frequently involved being the uterus. 

Herxheimerio and Ewingir in discussing the pathology of carcinoma and sarcoma 
in the same uterus, arrive at similar theories as to possible etiology: (1) The tu- 
mors may develop simultaneously (possibly due to the same cause acting on dif- 
ferent tissues). (2) Proliferation of the epithelium at the base of a pre-existing 
sarcoma, or at the point where a submucous or mural sarcoma meets the epithelial 
layer, may lead to development of a carcinoma. (3) The stroma of the carcinoma 
may undergo sarcomatous change (Herxheimer). (4) Carcinomatous changes may 
occur in glands of a sarcomatous polyp (Ewing). Doubtless the carcinoma sar- 
comatoides which Virchow described wms, as lie suggested, a true mixed tumor in 
which both epithelial and connective tissue elements were represented in the neo- 
plastic grow’th. Saphir and Vass, in 1939,18 expressed doubts that any of the then 
reported cases represented distinct co-existent primary neoplasms. 

In both the eases here reported, however, true independent primary 
groivths were demonstrated. "While a coincidental fibroid nodnle tvas 
found in the uterine wall of one uterus (Case 2), in neither patient was 
there definite evidence of the sarcoma’s having arisen on the basis of 
malignant fibroid degeneration. It is interesting that in both eases 
the preoperative diagnosis on the basis of pathologic material was sar- 
coma. The coincidental existence of the carcinoma ivas discovered in 
each ease after laparotomy. In both cases there ivas a distinct geographic 
separation of the two tumors in the uterus. 
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Blood Kahn was negative. Hemoglobin was 92 per cent with normal red and 
white counts. Urine was negative other than a rare white blood count in the micro- 
scopic sediment. 

On June 18, 1940, the patient had a diagnostic dilatation and curettage and coniza- 
tion of the cervix. The pathology report on the curettage was: Spindle cell sar- 
coma of a type that could have arisen from a leiomyoma. Neoplasm cellular and 
rather anaplastic. 

After x-rays of the chest, spine, and skull were found to be negative for any 
evidence of nietastases, the patient was operated upon on June 21, 1940. The cervix 
was closed and a laparotomy performed, total hj'Sterectomj' and bilateral salpingo- 
oophorectomy being done. No local pelvic involvement was found, at the time of 
operation, and the serosal surface of the uterus was intact. 

Pathologic Peport. — Gross: Uterus with ceridx, tubes and ovaries. “In the 
anterior wall of the uterus there is a large friable cellular spherical mass about 4.5 
cm. in diameter which protrudes into the uterine cavity. The free portion appears 
necrotic. Some portions of the mass show pearly whorled appearance. There is 
also a 2 cm. fibroid in the anterior wall without gi-oss evidence of degeneration. ’ ’ 


mxi 









Fig. 2. — ^Area of adenocarcinoma (left) and sarcoma (right) from Case 2. No char- 
acteristic areas of overlapping of the two tumors were found. 

Microscopic: Atrophy of the ovaries, parovarian adhesions and a small area of 
ovarian endometriosis. Uterus: Atrophy of the cervical glands with catarrhal 
cervicitis. “In addition to a large leiomj'oma in the uterine wall, there is a confined 
malignant neoplasia of the endometrium, showing both spindle cell sarcoma as pre- 
viously diagnosed and papilliferous adenocarcinoma. There is no evidence to sug- 
gest that one of these neoplastic types has been derived from the other. It seems 
rather that they have developed simultaneously.” (Big. 2.) 

The patient’s convalescence was uneventful, and she was discharged from the 
Hospital on her eighteenth postoperative day. 

COMMENT 

Statistical studies of reported eases by Warren and Gates,^ Bui’ke,^" 
Lund,*=* and Burgher“ have all indicated that the incidence of double 
primary malignancies is higher than chance would indicate. Burgher 
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cysts with thick muscle walls may arise. The myometrium surrounding 
the island proliferates as it does around myomas. Robert Meyer^ has 
described and collected 10 cases in fetuses and children (Fig. 1). In 7 
of these cases, the island was found in the uterine fundus and in 3 cases 
in the cervix. Six of the 7 fundal islands were situated in the midline 
and all of the cervical islands were in the midline. Seven of the 10 
islands were in the posterior wall and 3 in the -anterior Avail. These 
endometrial islands develop along with the normally situated endome- 
trium. In some eases the aberrant endometrium undergoes the changes 



Fig. 1. Fig. 2. 

Fig. 1. — Transverse section through the uterine fundus of a newborn child. Note 
the uterine cavity below and the endometrial island in the midlane of the dorsal wall. 

Fig. 2. — Section through the nodule excised from a subserosal position on the left 
uterine wall. Note the small cavity in the shape of a cleft. The cavity is surrounded 
by a thick decidual layer. Surrounding this is a layer of longitudinal smooth muscle 
outside of which the muscle of the uterine wall is seen. Note also the scattered endo- 
metrial glands in the longitudinal muscle layer. 


of the normal cycle, including menstrual necrosis. In other cases secre- 
tory changes and menstrual necrosis do not occur. One might postulate 
that the reason for this difference in behavior is dependent on the loca- 
tion of the island in the myometrium. If the aberrant endometrium is 
situated so as to be heatuly compressed by the myometrium surrounding 
it, the endometrium may be preAmnted from reacting to hormonal influ- 
ences. Decidual changes may occur during the time of pregnancy as 
demonstrated in our ease. The island of aberrant endometrium maj'' also 
aet as a source for the deA^elopment of an adenomyosis. The case to be 
described presents a minor degree of such adenomyosis (Figs. 2 and 3). 



LOCALIZED ENDOjMETRIAL REST IN UTERINE WALL 


E. Ct. Holbistrom, M.D., Minneapolis, JIinn. 

(From the Departvient of Ohstetrics and Gynecology, University of Minnesota) 

A DENOMYOSIS of the uteius may be conveniently divided into three 
tyjies on the basis of location. The first type is the well-known 
adenom 3 ’'osis uteri interna which arises from the basal laj^er of the endo- 
metrium. Various local conditions in the myometrium, particularly 
pregnancy and sometimes inflammation, render the uterine muscle more 
susceptible to invasion b^y the endometrial tissue in a greater or less 
degree, producing the typical picture of uterine glands and stroma sur- 
rounded bj^ myometrium. In this type, it is usually possible to demon- 
strate an original connection between the buried glands and the basalis 
of the endometrium. These glands respond to hormonal stimuli much as 
the basal glands of the endometrium. They do not ordinarily exhibit 
secretory changes during the luteal phase of the C 5 mle but may show 
secretory change and rarelj”- decidual reaction during the time of preg- 
nancy. They do not undergo menstrual necrosis. About 50 per cent of 
the cases of adenomyosis uteri interna are combined with cystic glandu- 
lar hyperplasia of the endometrium. 

The second tjqie is the so-called adenomyosis uteri externa. Here 
the endometrial glands are situated on or beneath the serosal surface 
of the uterus, and there is no demonstrable connection with the endo- 
metrium of the uterine cavity. These glands take their origin from 
several sources. Ectopic endometrium may be implanted on the uterine 
serosa from ruptured endometrial cysts of the ovary or endometriosis 
of the tube. Endometrial-like glands may arise, particularly in areas 
of adhesions between the uterus and surrounding structures, directly 
by a metaplasia of the serosal epithelium. This possibility is as yet 
a theoretical one and difficult to prove or disprove. There is also the 
remote possibility that the glands may reach the serosal surface by 
direct extension through the entire myometrium originating from an 
adenomyosis uteri interna as described above. 

The purpose of this paper is to discuss briefly a third or intermediate 
form of adenomyosis which apparently has been overlooked by most 
writers and to present a description of a case in point. This third type 
arises from aberrant portions of Mullerian epithelium which have become 
separated from the Mullerian duets during the stage of development of 
the genital tract, resulting in the production of separate endometrial 
islands in the myometrium. They represent, therefore, developmental 
anomalies. These endometrial islands may be found in any part of the 
uterus but are most often found near the serosal surface, producing at 
times visible projections above the surface of the uterus. Some cells of 
the Mullerian epithelium deviate in the earliest stage of development or, 
perhaps more often, during the confluence of both Mullerian duets, thus 
forming separate endometrial islands (Pig. 1). From these islands large 
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Although the finding of aberrant endometrial islands has been described by Eobert 
Meyer,!. 2 the English literature contains very little reference to such occurrences. 
Loyers reports the finding of an “interstitial endometrioma" in a 25-year-old 
female. A pea-sized nodule ivas found in the corpus uteri on the posterior wall. 
On cut section a central canal was seen, radiating out from which were numerous 
glands morphologicallj" similar to endometrial glands. This probably represents 
a case similar to ours. Eobert Mey'er^ reports the finding of an endometrial rest 
in the midline of the posterior wall of the corpus of a six-year-old orangutan. 

It is probable that a number of the eases reported in tlie literature as 
endometriomas represent aberrant islands of endometrium. 
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MISSED ECTOPIC PKEGNANCIES ' 

Robert S. Millen, M.D., Westbury, New York 
(From the Gynecological Service of the Boosevelt Hospital) 

T he object of this paper is to stress the value of two simple pro- 
cedures in preventing the tragic mistake of permitting the discharge 
from a hospital, of a patient who had a missed ectopic pregnancy, follow- 
ing a dilatation and curettage for what clinically appears to be an in- 
complete abortion. This error may be of greatest consequence in those 
hospitals in larger cities to which patients come from a distance. 

Fortunately, some of these patients develop tubal rupture while still 
in tlie hospital. Such an experience four days after curettage on a pa- 
tient, treated for supposed incomplete abortion, whose specimens had 
shown only decidual tissue, illustrates the necessity of never hurriedly 
discharging from the hospital a patient with these microscopic findings. 
If decidual tissue is found without chorionic villi, a negative Friedman 
test should be obtained before the patient is allowed to go home. 

There seems to be some controvei’sy in the literature regarding the 
association of decidual tissue with pregnancy. 

Sampson! first pointed out that decidual change occurred in tlie endometrium 
associated with ectopic pregnancy. Willerz wrote that any polyp, removed as a 
cause of uterine bleeding, which showed decidual tissue indicated a pregnancy. 
A recent article by Te Linde and Henriksens stated that decidual tissue does not 
always mean a pregnancy. Therefore, the value of the Friedman test is particularly 
emphasized. Moreover Te Linde and Henriksen described a case in which an early 
embryo was found in the tube, but there was no decidual change in the stroma of 
the endometrium at dilatation and curettage. Siddall and Jarvis-* found that, when 
the curettage was done after ten days of bleeding, in ectopic pregnancy decidual 
tissue was not found in 100 per cent of the cases, and only 17.8 per cent showed 
decidual tissue when the bleeding persisted for more than twenty-nine days. 
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Case History . — A 29-j’ear-old white female was admitted in the fourteenth week 
of her fifth pregnancy. She liad a marked hypertension, and a diagnosis of chronic 
pyelonephritis and moderatelj’ advanced arteriolosclerosis was made. Her previous 
menstrual history was normal except for moderate lower abdominal cramps during 
the period of flow. Periods occurred every three weeks witli a four- to five-day flow. 
It was decided tliat interrujjtion of the pregnancy was indicated. An abdominal 
hysterotoni}' was carried out. At the time of operation, an elevated nodule about 
.3 cm. in diameter was noticed just beneath the serosa on the left uterine wall, 
immediateh' beneatli the uterine end of the left tube. This felt hard on palpation, 
and it was thought to represent a subserous myoma. The mass was therefore ex- 
cised. It was noticed, however, in the course of the dissection that the mass did 
not shell out as easily as miglit be expected. 



Fi&. 3. — High power view of tlie secondary adenoniyosis in tlie longitudinal muscle. 

Fig. 4. — High power view of tiie stroma lining the cavity. Note the large decidual 
cells. 

Specimen. — Gross: The operative specimen measured 3 by 2% by 2 cm. It was 
irregularly rounded. In its central imrtion a small lumen could be seen. This 
lumen was lined by a thick membrane. The wall adjacent to the lumen measured 
1 cm. in thickness. There was no connection between the central canal and the sur- 
face of the uterus. 

Microscopic Examination: (Fig. 2.) In a section through the nodule, a small 
cavity in the shape of a cleft was seen. The cavity was surrounded b 3 ’ a tliick 
decidual la 3 ’er. The inside surface epithelium was intact and composed of a single 
la 3 "er of cuboidal epithelium. Onl 3 ' a few small glands were seen in the basal area. 
The stroma had undergone a marked decidual change (Fig. 4). The stroma cells 
were large. They had a clear C 3 'toplasm with small dark-staining nuclei which 
were situated eccentricall 3 ' for the most part. The reticulum was veiy delicate. 
In some areas, a small amount of old blood pigment could be seen. Surrounding 
the endometrium was a la 3 'er of longitudinal smooth muscle outside of which the 
muscle of the uterine wall was compressed to form circular la 3 'ers. Occasional 
scattered endometrial glands and stroma had invaded the longitudinal muscle 
la 3 mr (Fig. 3). The m 3 'ometrium was edematous throughout. 

Diagnosis . — Endometrial island in the uterine wall with secondaiy adenonyosis 
and decidual reaction. 
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Four days previous to this, she liad severe cramp-like lower abdominal pain which 
lasted about one-half hour. On the following day this pain recurred twice. Tlie 
Friedman test was again positive. At operation a small ectopic pregnancy was found 
in the right tube. 

Case 3. — E. F., 29-year-old white housewife, was admitted to the Eoosevelt Hos- 
pital May 25, 1939, with the complaint of one month's amenorrhea, followed by four 
weeks ' continual vaginal bleeding. Physical examination revealed the vagina bathed 
in blood, the uterus anterior, regular in outline, soft. The cermx was soft, bogg}', 
and bleeding from the os. Adnexal regions were apparently normal. After forty- 
eight hours' observation, a dilatation and curettage were done. At this time a mass 
was felt in the left adnexal region, but it was decided to wait a few days and then 
run a Friedman test, before establishing a diagnosis of ectopic pregnancy. On the 
patient’s third postoperative day she had exquisite pain in the left lower quadrant. 
On examination the abdomen was spastic, with maximum tenderness in the left lower 
quadrant. The left adnexal region was exquisitely tender and there was bulging in 
the cul-de-sac. Slides of the curettings showed only decidual tissue. The patient at 
operation was found to have a ruptured ectopic gestation of the left tube. 

Case 4. — J. B., aged 20, was admitted to the Eoosevelt Hospital Aug. 4, 1935, 
complaining of vaginal bleeding of eight daj's' duration and lower abdominal pain 
of twelve hours’ duration. Her course was similar to that of E. F., except that the 
tubal rupture occurred six daj's after the dilatation and curettage. Here again 
slides of decidual tissue only were available (which were of some value in a nega- 
tive way of ruling out a postabortion parametritis). 

Case o. — C. W., private patient, aged 32, was admitted to the Horth Country 
Community Hospital, Glen Cove, on Dec. 5, 1939, with the follon-ing history. A 
normal menstrual period was followed in five days by eight days of spotting about 
the size of a half dollar on a pad. A Friedman test was started the following 
day and was reported two days later as negative. Tlie patient continued to spot for 
six days. At this time it was felt that the patient probably had an endometrial polyp 
and a dilatation and curettage were advised. Physical examination, when the patient 
was first seen after her eiglit days of spotting revealed a uterus about noiTnal size, 
anterior, right ovary about the size of a small golf ball, and a small left adnexal 
enlargement, diagnosed as a hydrosalpinx about 2 to 3 cm. in diameter. Curettings 
revealed no definite polyp, but about the amount of tissue that would be obtained 
at this date in the patient’s menstrual cycle. 

In view of not finding gross pathology in the endometrial cavity, the Fi'iedman 
test was repeated the day following the curettage. Two days later this was reported 
as positive. Inspection of the microscopic slides of the curettings showed secretory 
glands with a very slight decidual hypertrophy of the stroma. The patient was 
having no abdominal pain, and it was deemed advisable to repeat the Friedman test 
before deciding on operation. A repeat Friedman test was started the following 
morning. Thirty-six hours later the patient was taken with severe lower abdominal 
pain. Pelvic examination revealed a tender mass in the left adnexa. Abdominal 
operation revealed an ectopic pregnancy in the left tube and a cystic left ovary that 
was about 3 b.v 5 by 3 cm. 

Two additional patients wlio were correctly operated upon for ectopic pregnancies 
after some time on the ward, had had criminal abortions attempted a week to ten 
days before admission. An admission diagnosis of a postabortion parametritis had 
been made. 


DISCUSSION 

Due to the low percentage of the “incomplete abortions” being really 
“ectopic pregnancies,” one may rely too strongly on clinical judgment 
and discharge such patients. The gTave consequences that may arise 
from allowing them to leave until the pathologic slides are checked, are 
apparent. 
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These facts led me to follow a fiu’ther restricted policy of always ob- 
taining a Friedman test before discharge on all unexplained bleeding 
in the childbearing years. 

The case just referred to, as well as the experiences cited from the 
literature, prompted a study of the records of the Gynecological Depart- 
ment of Eoosevelt Hospital for the past five years to determine whether 
this was a frequent accident. These records show: 

Incomplete abortions 457 

Incomplete abortions, later proved ectopic pregnancies 4 

(“missed ectopics”) 

Ectopic pregnancies 66 

The four cases in which the error was made represent 0.9 per cent of 
patients with incomplete abortion treated during this period and 6 per 
cent of the eases of ectopic pregnancy. 

In order to get a true value of material from curettage, 100 cases, 
diagnosed as incomplete abortion on discharge from the Eoosevelt Hos- 
pital and proved so by clinical study at the recall clinic six weeks or two 
months later, were used as the basis for the study of their 100 respective 
endometrial slides. Of 100 clinically proved eases of incomplete abor- 
tion, the slides showed: 


Slides with placental villi 75 

Slides with considerable decidual tissue 21 

Slides vdth early decidual tissue 1 

Slides with slight decidual-like hypertrophy of endometrial 2 

stroma 

Slides with only blood clot and too few cells for identification 1 


100 

The following ease histories include the four eases from the Eoosevelt 
Hospital Gynecological Service and one private patient treated at the 
North Country Community Hospital, Glen Cove, Long Island ; 

Case 1. — J. Z., a married woman of twenty-five years, was admitted on April 5, 
1939, to the Eoosevelt Hospital, complaining of amenorrhea and vaginal bleeding 
of four days’ duration, her last period having occurred on the first of Februarj'. 
On March 27 she began to have slight spotting, and six days later there were sharp 
pains in both lower quadrants and continued slight spotting. Physical examination 
revealed a soft enlarged uterus. The cervix was slightly bluish and freely movable. 
The adnexa were negative. Friedman test was positive in two rabbits. Because of 
prolonged bleeding a dilatation and curettage were done on April 10. No adnexal 
mass was felt. Patient’s postoperative course was normal. The patient was dis- 
charged. Pathologist’s report of decidual tissue apparently was overlooked in view 
of the finding of a small mass of tissue during curettage, which was thought to be 
placental tissue. The patient was readmitted one week later with severe abdominal 
pain. A mass was noted in the cul-de-sac, and the Friedman test was returned 
strongly positive. She was operated upon and a ruptured right tubal pregnancy 
was found. 

Case 2. — ^A. E., married, aged 30, was admitted to the Eoosevelt Hospital on 
Aug. 5, 1935, with a history almost identical with the above, except that an ectopic 
pregnancy was kept in mind, and the patient was allowed to go home for one week 
before repeating the Friedman test, as she Eved adjacent to the Hospital. She was 
readmitted six days later, having bled steadily, saturating one or two pads daily. 
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time (and this was the last internal examination) revealed a closed cervix and an 
unengaged head. The pelvis was thought to he ample, hut not roomy. It was 
decided that the patient was not in labor. She was given 3 gr. of nemhutal and 
ashed to remain in the hospital. The entire next day and night she had only 
slight abdominal pains. On the morning of March 18 the patient was still not 
in labor. The roentgenologic opinion was that the baby was normal in size, in 
R.O.P. position, the head was above the inlet, and that apparently there was no 
disproportion between the size of tlie pelvis and the size of the baby. Accordingly, 
it was decided that the patient was entitled to a real trial labor before any opera- 
tive intervention was contemplated. She was discharged from the hospital and 
told to return at the onset of strong, regularly recurring, abdominal pains. She 
began to suffer such pains at about 9 p.m. that same day (March 18) and called 
at midnight to say that “her waters had broken.” At 3 a.m., March 19 she en- 
tered the hospital, having rather strong uterine contractions recurring at five- 
minute intervals. Aside from tlie usual preparation and a hot soapsuds enema, she 
received no other medication. 

At 7:30 A.M. she was having such strong contractions, lasting thirty to forty 
seconds, and recurring at two- to three-minute intervals, that she was decidedly 
uncomfortable, and 1/6 gr. of morphine sulfate was administered. This afforded 
her little relief. At 8 A.M. an abdominal examination revealed an unengaged head 
in E.O.P. position. It was decided that she had had an adequate trial labor, 
and therefore a low flap cesarean section was done at 8:30 a.m. March 19, under 
cyclopropane anesthesia. The blood loss was minimal, operating time 45 minutes. 
She was delivered of a normal male child, weighing 8 pounds 11 ounces, which 
cried spontaneously. 

Her postoperative convalescence for the first five and one-half days was unusually 
smooth, the patient voiding spontaneously, complaining only of occasional gas 
pains, and having only three single elevations of temperature on three successive 
days, the highest of which was 100.6° F. and the lowest 100.2° F. 

She was feeling especiallj' well on March 24, beginning her fifth postoperative 
day, until 6:30 P.Jt. when she had a severe chill with a temperature of 103.6° F. 
Her only complaint was a short, dry, hacking cough. Examination at 8:30 P.M. 
revealed an acutely ill patient, having a temperature of 103.6° F., pulse 140, respira- 
tion 40. Breathing was labored, but not painful. The chest was free of signs 
except for a small area of dullness and diminished breath sounds at the right base. 
The abdomen was quite soft, not distended, and not tender to palpation. The 
wound was clean and dry, healing by primary intention, and showed no signs of 
tenderness or induration. Pelvic examination was deferred to the next morning 
when a cervical culture was to be taken. A catheterized specimen of urine at this 
time was negative except for a faint trace of albumin. A presumptive diagnosis 
of an embolic pneumonia arising from a pelvic thrombophlebitis was made. 

It was because of this, i.e., that the pneumonia was thought not to be an in- 
halation pneumonia, and therefore probably not due to the pneumococcus, that the 
patient was placed on 20 gi-. of sulfanilamide every four hours with 5 gr. of 
sodium bicarbonate, instead of sulfapyridine. 

The next morning, March 25, the patient was worse, acutely toxic, markedly 
cyanotic, presumably as a result of the sulfanilamide, temperature ranging from 
104.5° to 105.5° F. Aerobic and anaerobic plates were taken from the cervix, 
and aerobic and anaerobic blood plates were taken. A complete blood count, blood 
tj'ping, throat culture (in view of the fact that no sputum was available), and 
portable x-ray of the chest were ordered. Pelvic examination at this time was 
noninformative. The uterus was involuting rvell, not tender. The parametria were 
clear, the lochia was normal in amount and color, and was not particularly foul. 
The x-ray of the chest showed a small, irregular patch of incomplete consolidation 
in the inner portion of the right lower lobe adjacent to the right border of the 
Iveart. The red cell count was 5,040,000 and lOi^ Gm. Hb. ; white count was 28,800, 
and 95 per cent polymorphonuclears. 

Although she had received 160 gr. of sulfanilamide by the morning of March 26, 
the patient grew steadily worse. It was this morning that the blood culture taken 
the previous day showed a growth of approximately 1,200 colonies of Staphylococci.^ 
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It cannot be said from this study that placental tissue will be found 
in all cases of true incomplete abortion and decidual tissue in all cases 
of ectopic pregnancies, but it does suggest the following procedure: 

1. Several slides should be made of the eurettings, as one section may 
show decidual tissue, another placental tissue. 

2. The microscopic slides of all patients before discharge from the 
hospital should be examined and, if placental tissue is found, the 
diagnosis may be considered correct, although uterine and extrauterine 
pregnancies do coexist in rare instances. If marked decidual tissue is 
obtained, the chances of the case being an incomplete abortion are good, 
but a Friedman test should be run before allowing the patient to leave. 
If only slight decidual-like change is noted in the stroma, the chances' 
of an ectopic pregnancy existing are high and a negative Friedman test 
must be obtained before the patient is discharged. 
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PUERPERAL SEPSIS DUE TO STAPHYLOCOCCUS AUREUS 
TREATED SUCCESSFULLY WITH SULFAMETHYL THIAZOL 

William Filler, B.S., M.D., F.A.C.S., New York, N. Y. 

E ver since Domagk discovered that certain compounds containing the sulfa- 
nilamide radical have a pronounced chemotherapeutic action on beta hemolytic 
streptococci, research workers have labored in an endeavor to find new modifications 
of the parent substance which shall be either less toxic or possess a greater anti- 
bacterial activity on a wider range of organisms. 

Barlow* and his associates have been successful in preparing two new sulfanilamide 
thiazol derivatives knoum as “ sulfathiazol ” and “sulfamethyl thiazol. ” Like 
sulfanilamide, thej- are effective against experimental streptococcic infections, and 
like sulfapyridine they have a pronounced antipneumococcic action, but unlike either 
of these preparations, they exert a pronounced effect upon staphylococci both in 
vitro and in vivo. Sulfamethyl thiazol, because of its increased toxicity and the 
occurrence of peripheral neuritis in 1 per cent of the cases, had been recommended 
onljf in severe staphylococcic infections endangering life, such as staphylococcic 
septicemia, pneumonia, and meningitis. Because of this, sulfamethyl thiazol has 
recently been withdrawn temporarily from investigational use and onlj' sulfathiazol 
is available. It is hoped that in the near future a new substance will be pre- 
sented to the medical profession, having as great antibacterial action but much 
less toxicity than sulfamethj-1 thiazol. 

However, a case of severe staphylococcus septicemia successfully treated with 
sulfamethjd thiazol before its withdrawal is herewith presented. 

L. T., a 35-year-old white primipara, had been married fifteen years. Her last 
regular period was June 12, 1939. Her pregnancy was uncomplicated except for 
a threat to miscarry during the first trimester. On the night of March 16 she 
entered the hosintal complaining of regularlj- recurring abdominal pains. She was 
examined at 1 a.m. on Alarcli 17. The baby was in E.O.P. position, estimated at 
pounds, head unengaged. Although she was complaining of abdominal pains, 
there were no palpable uterine contractions. A rectal examination done at this 

♦Personal communication, AVinthrop Chemical Corp. 
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for the first time. There was a peculiar discoloration of her skin resembling 
jaundice. Tliere was an ecchj’motic area about 3 inches long and 1 inch n-ide 
over the external malleolus of her right ankle which was tender to touch. Her 
temperature was 101.8° P. Her chest was negative on examination, althougli she 
stiU had a cough. Pelvic examination again revealed a perfectly normal, non- 
tender, firm, mobile, involuting uterus with no parametrial involvement. Sulfa- 
methyl thiazol therapy was ordered cut, as it was thought that the patient was 
suffering from drug intoxication. Up to this time she had received a dosage 
of 10% Gm. of sulfanilamide and 78 Gm. of sulfamethyl thiazol, making a total of 
88% Gm. or 1,330 gr. An x-ray of the chest the next morning showed no further 
extension of the pneumonic process. Her temperature had risen to 103.4° P., and 
there -was insufiScient involvement in either the chest or the pelvis to account for 
tliis. Her blood culture was sterile. A catheterized urine specimen was negative 
for pus, bile, or urobilinogen. The direct van den BerglUs test on her blood was 
negative. The discoloration of her skin was then thought to be due to the azo 
dye of the drug. Her blood count showed a definite leucopenia, having a total 
white count of 6,800 with 78 per cent polj'morphomiclears. Forty-eight, hours pre- 
vious to this her count had been 18,400 with 77 per cent polymorphonuclears. There 
was no depression of her red cells or hemoglobin. She was given a transfusion of 
500 e.c. of citrated blood. The next day, April 0, tlie white count was 6,000 with 
61 per cent polymorphonuclears. However, despite this further depression of white 
cells, the patient was remarkably improved. Her temperature had dropped to nor- 
mal. Her drowsiness had completely disappeared. Tlie color of her skin was nor- 
mal, and the ecchjmiotic area on the right ankle had faded. In her own w’ords, 
“she felt like a new woman and had not a complaint in the world.” With her 
temperature absolutely normal on the tenth and eleventh of April and with no 
complaints, a false sense of security was felt, so tliat no blood counts were done 
on those days. On April 12 the po.ssibility of allowing the patient to dangle her 
legs was being considered when that afternoon she developed a temperature of 
103.4° F. She appeared quite toxic. Complete physical examination was negative. 
That morning the wound had been dressed, found to be dry, with no discharge. 
The rubber dam which had been reinserted daily was now removed and left out. 
The W'ound was reinspected in the afternoon, probed, but absolutely no discharge 
■was forthcoming. Complete blood count showed 3.3!) million red blood cells with 
10.5 Gm. Hb. ; a wdiite coll count of 1,750 with 4 per cent pol}'morphonuclears, and 
9 per cent mononuclear cells. Her throat was absolutely negative. There was no 
evidence of angina now nor at any subsequent time. She was given 300 c.c.^ of 
citrated blood the next morning with 3 c.c. of liver concentrate (45 units U.S.P.) 
intramuscularl}'. Prior to this, a count done revealed 2,350 white blood cells with 
no polymorphonuclears. The only granular cells present were 2 per cent basophiles. 
She had 16 per cent mononuclear cells. The reason the percentage of mononuclears 
is mentioned is because some authois feel that the occurrence of a monocytosis in 
a granulocytopenia is a good prognostic sign. She was acutely ill for the two suc- 
ceeding days, her temperature ranging from 101° to 104° P. She was given a 
transfusion on both of those days, receiving 500 c.c. citrated blood on the fourteenth 
and 300 c.c. on the fifteenth, and 3 c.c. of liver concentrate parenterally. By the 
morning of April 16 the patient was quite well again, her temperature being prac- 
tically normal all day. Her blood count, which had been mounting steadilj", had 
now^ reached 7,100 with 49 per cent polymorphonuclears. The majority of, the 
polymorphonuclears W'ere juvenile forms and their cytoplasm contained large, deep- 
staining, coarse granules which had been termed “toxic gTanules” but are only 
indicative of immaturity. The monocytosis continued increasing, reaching 19 per 
cent on the sixteenth of April. Strangely enough, with the blood count approach- 
ing normal, the wound began to drain pus again. Unfortunately, her blood count 
did not remain normal, but continued to rise so that she developed a leucocytosis. 
Her white count reached 19,350 with 74 per cent polymorphonuclears on April 20, 
and 20,700 with 85 per cent polymorphonuclears on April 29. As her white count 
rose, the percentage of young polymorphonuclears dropped to normal levels, and the 
so-called “toxic granules” disappeared. The percentage of mononuclears coinci- 
dentally dropped to normal levels. The patient felt quite well but continued to run 
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aivreus per cubic centimeter. The uterine culture also showed a preponderance of 
Staphylococcic'S a/icreus, about 75 per cent, along with B. coli. Both anaerobic plates 
also showed Staphylococcus am-cus, but no anaerobic organisms. The throat culture 
showed the usual bacteriologic flora, having some pneumococci and short chain 
streptococcic. The sulfanilamide was then discontinued, and sulfamethyl thiazol 
therapy was started. 

At 1:45 P.M. of March 26, 2 Gm. of sulfamethyl thiazol were given by mouth 
and 1 Gm. every four hours from then on was ordered. Five grains of sodium 
bicarbonate were given with each dose of sulfamethyl thiazol. For the flrst few 
days, the patient complained of epigastric pain soon after taking the medication, 
wliich was quite severe, occasionally requiring codeine phosphate by hypodermic 
injection for relief. The pain, however, was of short duration and after a wliile 
it never recurred. There was no nausea nor vomiting, and the cyanosis was definitely 
less than that from sulfanilamide. 

On the next day, March 27, although the temperature levels were a little lower, 
the patient complained of a painful right shoulder joint which was exquisitely 
tender on palpation, although not red nor swollen. It was felt that she was de- 
veloping a septic arthritis, and this was more or less substantiated by the fact 
that coincident with the development of the painful shoulder joint there appeared 
about six small furuncles on the skin of her back and right buttock. Unfortunately, 
no cultures were taken from these although one on the buttock had to be incised. 

Another blood culture and complete blood count were done on this day. The 
blood count showed a red cell count of 4,480,000 and 9.9 Gm. Hb. ; white blood count, 
23,400 and 95 per cent polymorphonuclears. She was given 250 c.c. of citrated blood. 
The blood culture the next day was reported as showing a growth of 240 colonies 
of Staphylococcus aureus per c.c. of blood. The dose of sulfamethyl thiazol was 
increased to Gm. every four hours. She was definitely improved on March 2S. 
She was more comfortable, her temperature levels were lower, and she only had 
occasional spells of drenching perspiration which previously had recurred with 
annoying frequency. 

Another blood culture and complete blood count were done on March 29. The 
blood count showed 3,660,000 red blood cells and 8.5 Hb.; white blood count 
21,250 and 89 per cent polymorphonuclears. There was no growth in the blood 
culture in twenty-four hours, but in forty-eight hours there was a growth of 2 
colonies per c.c. of blood. She was given a transfusion of 250 c.c. citrated blood 
on March 30. 

A catheterized specimen of urine on March 30 was negative. Her improvement 
was marked by April 1. An x-ray of the chest taken then showed evidence of 
possible beginning resolution from a larger pulmonic field in the right lung than 
had been originally involved. The left lung was negative. A blood culture taken 
this morning (April 1) proved to be sterile. Her blood count was 3,260,000 red 
blood cells and 9.7 Gm. Hb. ; white blood cells 18,800, and 85 per cent polymor- 
phonuclears. The dosage of sulfamethyl thiazol was decreased to 1 Gm. every four 
hours. On April 2 and 3, the highest temperature level was 100.8° F. On the 
morning of the fourth the dosage of sulfamethyl thiazol was decreased to 1 Gm. 
every day. She had received 66 Gm. or 990 gr. up to this daj-. On the night of 
the fourth her cough was becoming more pronounced and her evening temperature 
rose to 102° F. This repeated itself on the fifth, so the dosage of sulfamethyl 
thiazol was increased to 1 Gm. every six hours. A blood count was done on April 6 
and showed 3,400,000 red blood cells and 9.5 Gm. Hb.; 18,400 white blood cells and 
77 per cent pol 3 Tnorphonucleaxs. The patient was feeling quite well, appetite ex- 
cellent. Her only complaint was an annoying cough which was controlled with 
codeine, and an evening elevation of temperature to 102° F. 

On April 1, on inspection of her wound, there was a small, superficial separation 
near the inferior angle from which a scant serosanguineous discharge could be ex- 
pressed. On April 6 this discharge had become more profuse and definitely purulent. 
The opening was widened with a hemostat and a rubber dam drain inserted. A 
culture from the wound showed Staphylococcus aureus. However, there was no 
tenderness nor induration, and it was felt that the wound could not account for 
her fever. On the afternoon of April 7 the patient complained of drowsiness 
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MATERNAL DEATH CAUSED BY HEMORRHAQE IN THE 

ADRENALS- 


Robert A. Mackenzie, M.D., F.A.C.S., Asbury Park, N. J. 

(From the Fitkin Memorial Hospital, Neptune, N. J.) 

S UPKAEENAL hemorrliage in the adult is an unusual condition almost invariably 
associated with other pathologj’ in the body. Extensive hemorrhage with 
parenchymal destruction and suprarenal failure has been found co-existing with and 
furnishing the immediate cause of death in a number of widely diverse conditions. 
Among these reported in the literature are cases of epilepsy, extensive neoplasm of 
right lung compressing the vena cava, metastatic carcinoma of the adrenals and 
other intraabdominal organs, agranulocytic angina, bacterial endocarditis, staphy- 
lococcus pyemia, meningococcic bacteriemia, and one of advanced diffuse arterio- 
sclerosis with subacute nephritis. In the following case report, suprarenal hemor- 
rhage and necrosis were co-existent with unilateral hydronephrosis and bilateral 
pyelonephritis. There has been no previous report, I believe, of this condition as a 
causative factor in maternal death. 

Mrs. M. P. (Hospital No. 28556), a 35-year-old white multipara, was admitted 
to the Pitkin Memorial Hospital on June 23, 1939. She was the wife of a poor 
tenant farmer living in an isolated portion of Monmouth County; this woman had 
received and apparently needed no medical attention during the pregnancy which 
had advanced to the thirty-sixth week at the time of her acute illness and prema- 
ture labor. Three children had previously been born to her at home, apparently 
without complications. The ages of the children are 14, 9, and 4. The physician 
who attended the confinement in all three cases knows of no disability or illness 
suffered by this patient. She worked hard continually. 

The severely painful seizure which initiated the present illness began at 5 a.m. 
on June 23. The doctor who was called reached the patient’s home at 7 a.m. 
and found her in extreme pain. The entire upper abdomen was rigid with great 
tenderness and pain in the right costovertebral region. There was no vomiting. 
The woman’s pregnant condition was obvious, but it was questionable whether she 
was in labor or not. Hospitalization was advised because of the woman’s acute 
illness and poor general condition. Blood pressure was not taken at home but the 
attending doctor thought the degree of shock was considerable. No morphine or 
other opiate was given. 

Transportation to the hospital by ambulance was not effected until 12 noon. 
A marked state of shock was apparent at time of admission. The woman was con- 
scious and cooperative. The pulse was rapid and almost imperceptible in the 
radial vessels. The respirations were labored. Blood pressure was 50/??, and 

♦Read at a meeting of the New York Obstetrical Society, May 14, 1940. 
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a low-gi’ade temperature on certain days. Tlie temperature and leucocytosis were 
cause for concern so far as there was nothing in the physical examination to account 
for tliem. The wound was practically healed and had only a scant purulent drain- 
age. When her temperature reached 101.8° F. on May 1, the apprehension felt was 
sufficient to repeat a blood culture which proved to be sterile. It was only after 
tlie report of this culture was back that it was decided that her fever and leucocy- 
tosis were merely manifestations of bone marrow hyperactivity. So, throwing cau- 
tion to the winds, she was allowed out of bed. Her temperature then found normal 
levels and remained so to the day of her discharge. Her white count, however, was 
17,300 with 75 per cent polymorphonuclears on May 6, the day before lier dis- 
charge. After fifty-three days in the hospital she was discharged on May 7 with her 
baby, who now weighed 10 pounds 3 ounces. 

COMMENT 

Sulfanilamide in the past has been most disappointing in the treatment of 
staphylococcus infections. The remarkable and dramatic response of this patient ’s 
sepsis to sulfanilamide’s derivative, sulfamethj-1 thiazol, leaves little room for the 
argument of coincidence. 

Agranulocytosis is probably tlie most serious complication that miglit follow tlie 
administration of sulfanilamide or its derivatives, so far as the large percentage of 
the cases (53 per cent in a study of the 30 cases reportedi- 26 ) developing this tj'pe 
of blood dyscrasia eventuate in death. The incidence of agranulocytosis with this 
form of chemotherapy is not particularly great and fortunately occurs only after 
prolonged administration of the drug. The smallest dose thus far reported as having 
given rise to agranulocytosis in an adult is 18 Gm.2'* and that patient recovered 
rather promptly. The average dose responsible for agranulocytosis in an adult was 
57.7 Gm.i -26 Despite the infrequency of agranulocytosis as a complication, the 
gravity of its occurrence makes close vigil a sine qua non of prolonged administra- 
tion of the drug. The late appearance of malaise, drowsiness, and unexplained fever 
calls for immediate withdrawal of the drug, even though the blood count may give 
no indication of an impending granulocytopenia. Tlie precipitate suddenness with 
which granulocytopenia may occur is manifest in the case reported above. 

The impression obtained from a study of 30 casesi-^s (including the author’s 
case) of agranulocj'tosis following sulfanilamide therapy is that the prognosis de- 
pends not upon the treatment given but upon the severity of bone marrow depression 
that has occurred and the time of the withdrawal of the drug, i.e., a. case has a much 
more serious prognosis if the drug has been administered up to the occurrence of 
agranulocytosis than if the agranulocytosis has occurred several days after the with- 
drawal of the drug.i- i'*- i'> 24 

It is interesting to note that 16 per cent of those casesi> i4,ir, 24 had a monocjdosis 
during the granulocytopenia and all of them recovered. 

A study of the hematologic charts in the 30 cases referred to above showed that 
four (besides the author’s) had a leucocj'tosis following the agranulocj’tosis but 
none of the authors commented upon the unusual nature of this occurrence, nor did 
they state whether there was anything present to explain the increased wliite count. 
However, in a very commendable article on agranulocytosis, Damashek reported the 
occurrence of a leucocytosis after granulocytopenia had first been artificially induced 
with amidopyrine and then withdrami. He refers to it as a “release phenomenon.’’ 
If a toxic depression of bone marrow can give rise to an acute illness with high 
temperatures, it does not seem unreasonable to assume that a hyperactive bone 
marrow in its regenerative phase can also produce some temperature and leucocytosis. 

I should like to express my thanks to AVinthrop Chemical Corporation for their 
kind cooperation, and to Mr. Joseph M. Chernaik for his invaluable assistance in doing 
the laboratory work. 
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Urinalysis (catlieterizecl specimen) June 24, showed specific gravity, 1.013; al- 
bumin, heavy cloud ; and hyaline and granular casts ; red blood cells and clumps 
of leucocytes were found in the sediment. 

Blood count June 24, red blood count, 3,840,000; hemoglobin, 73 per cent; white 
blood count, 22,100, and polymorphonuclears, 87. 

The autopsy showed 80 to 100 c.c. of fluid in each pleural cavity, with pneumonia 
of right lower lobe, congestion of left lung base, and pericardial effusion. Within 
the abdomen a fairly large amount of blood-tinged fluid was found, along with 
petechial hemorrhages into the mesenterj' and edema of the parenchymatous organs. 
On section the liver showed cloudy swelling and diffuse hemorrhage. Both kidneys 
were enlarged, the right more than the left. There was hydronephrosis on tlie 
right side and the kidney pelvis contained gravel and two stones. As the ureter 
entered the bladder three stones were impacted. Microscopic study of both kidneys 
showed pyelonephritis. 

The adrenal glands were slightly swollen. Both showed pericapsular hemorrhages 
and on section there was also subeapsular hemorrhage infiltrating through the cortex 
into the medulla. Microscopic study showed normal structure nearly obliterated. 
In the best preserved portions the reticular and vesicular layers can still be made 
out in places but even here extensive hemorrhage is present. Low and high magnifi- 
cations of the other places in the adrenal show extensive necrosis and hemorrhage 
without any characteristic adrenal cells. There was no blood vessel thrombosis. 

CONCLUSION 

Based upon clinical course and post-mortem examination findings it seems indis- 
putable that the adrenal hemorrhage and necrosis was the cause of death in this 
case. (Toxemia dependent upon pyelonephritis seems the most reasonable predis- 
posing factor in causation of this rare adrenal damage.) The nature of the acute 
seizure forty-two liours before death may be debated. Although the right ureter 
was obstructed by calculi impacted near the bladder orifice it seems unlikely 
tliat renal colic produced the initial pain. I believe that labor and delivery made 
little or no contribution to the state of shock, and pregnancy had nothing to do 
with any of the outcome. Adrenal damage is the probable explanation for the 
initial pain, abdominal rigidity, pyrexia, and shock. Adrenal insufficiency persisted 
and led to the fatal outcome, the terminal pneumonia being incidental. 

DISCUSSION 

DE. HEEBEET F. TEAUT. — These microscopic preparations remind me very 
much of the pictures that have been published by Georgy and his co-workers of 
experimental animals which were given a diet deficient in choline. These animals 
showed not onlj^ the fatty type of degeneration of the liver, but also massive 
hemorrhage of the adrenals, involving, first, the medulla, and much later, the cortex 
of the adrenal. 

I suggest this as the possible etiology. It is possible that the patient’s diet 
was not adequate and that avitaminosis maj- have figured in the etiologj- of this 
case. 

DE. SAMUEL H. GEIST. — As Dr. MacKenzie has stated the clinical diagnosis 
of adrenal insufficiency is extremely difficult. If, however, we are fortunate enough 
to make such a diagnosis or even suspect it, it might be worth while to try the 
effect of desoxycorticosteron, which might temporarily tide the woman over her 
primary shock and enable her to offer some resistance to an infection which might 
follow labor. lYhat this therapy might offer I do not know but it is worth trying. 
Short of this we are absolutely helpless in the face of such a critical condition. 

DE. N. M. ALTEE. — Wliile it may not be germane to the topic under considera- 
tion, I would, first, like to call attention to an article by Dr. Eobert Prank in 
which he speaks of the adrenal being the master gland, probably taking the place 
of the pituitary gland, and that it has not been given the attention it deserves. 

This case demonstrates that the probable indirect cause of death was the sep- 
ticemia, but the direct cause was shock brought about by massive hemorrhage 
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rectal temperature 102.4° F. Severe abdominal pain was the chief complaint, the 
abdominal muscles were rigid, and uterine contractions were not definitely felt at 
first. After % gr. of morphine and an intravenous infusion of 500 c.c. of 10 per 
cent dextrose had been given, the blood pressure was 70/30. Pulse was 132. In- 
termittent uterine contractions could then be felt. No fetal heart sounds were 
heard at any time. At 1:30 p.m. vaginal examination showed the cervix to be 
completely effaced and three fingers dilated. The membranes were ruptured arti- 
ficially and amniotic fluid heavily stained with meconium escaped. Breech presenta- 
tion was diagnosed. Within two hours spontaneous expulsion of a stillborn male 
fetus, weighing 2,870 gm., was accomplished, followed quickly by complete placental 
separation without unusual bleeding. One ampoule of ergotrate was given intra- 
venously. 

Subsequent to delivery the patient fell asleep and profuse diaphoresis was noted. 
The pulse became stronger, rate 120. Blood pressure was 80/40. The temperature 
at 4 P.M. was 98.8° P. and at 8 p.m. 98.2° F. Throughout the evening and night 
the condition remained much the same. Tlie patient slept intermittently, was thirsty 



Pig. 1. — Section of adrenal showing hemorrhage. X350 diameters. 

when awake, and took fluids well. Micturition was spontaneous. Blood pressure 
remained low, systolic 60 to 70. Color was poor. Intravenous infusions of 10 per 
cent dextrose were given in the evening and in the early morning, the latter after 
threatened collapse was evidenced by cold clammy skin, weakening pulse, and blood 
pressure of 40/?. At breakfast time the patient had rallied somewhat and enjoj^ed 
cereal. She also ate what was offered for luncheon and remarked that she felt 
fairly well. 

Throughout the day, however, the extremities were cold and cyanotic, the pulse 
rapid and almost imperceptible, and the systolic blood pressure was persistently 
under 70. The abdomen was soft and not distended, the uterus firmly contracted, 
and lochia moderate. 

About 6 p.m. sharp pain in right chest was mentioned and at 6:30 p.m. a 
‘'shaking” chill occurred. The breathing which had been labored all day became 
more difficult. Coarse moist rales were heard in both lung bases. In the evening 
cyanosis deepened and circulatory failure increased. Use of oxygen tent gave no 
relief. The patient died at 11:00 p.m. (thirty-two hours after delivery). 
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Vaginal examination showed marked thickening and cauliflower-like configuration 
around the urinary meatus. A granulation-like area at the side of the urethra pre- 
sented a red papule that had been bleeding. The uterus was continuous with a 
firm mass which filled the left side of the pelvis and extended about 6 cm. above 
the pubic bone. A second vaginal examination, four days later, showed a liard 
nodule halfway up the posterior vaginal wall, about 3 mm. in diameter. It was 
not believed that this nodule had been present at the time of the first examination. 

On Oct. 24, 1939, a Friedman pregnancy test gave a strongly positive reaction. 
The same day, a biopsy specimen was removed from the mass at the urethral 
meatus. The microscopic report showed ‘ ‘ an invading chorioepithelioma. The 
tumor is composed of sheetlike masses of mononucleated tumor cells interspersed 
with many large multinucleated giant tumor cells. There is no stroma except 
around small blood vessels. The tumor is rapidly growing, is destructive in its 
invasive course in the normal tissue included in the sections. There is erosion and 
invasion of blood vessels and small hemorrhages; and there are numerous varying- 
sized areas of necrosis of tumor cells.” 



A. B. 

Pig. 1. — Metastatic tumor. A, Sagittal section of right lung. B, Posterior surface of 

right lung. 

At the same time, an x-ray plate of the chest showed: “The lung fields pre- 
sent innumerable dense round areas of infiltration of different sizes. . . . The findings 
are those of maUgnant metastases. From the history and clinical findings, chorio- 
epithelioma is the most likely origin of these metastases.” 

This patient, wliile in the Pratt Hospital, showed a remittent fever throughout 
three weeks. The temperature never went over 100° (F.). A total of twelve x-ray 
treatments were given to the front and back of the chest. In spite of these, both 
clinically and by x-ray examination of the chest, the tumor grew rapidly. The 
patient returned home. Later, there was urinary obstruction, uremia developed, 
and death occurred Feb. 2, 1940. 

At autopsy, permission was not given to open the head. 

Many findings were simply terminal in origin, and need not be listed here. The 
interesting ones, apart from the old pelvic adhesions, were a chorioepithelioma of 
the uterus, with metastases in the vagina, lungs, right kidney, and small intestines. 
The uterus measured 15 by 9 cm. The upper half, to the left, consisted of a round 
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into the adrenal. This has been known in obstetric practice, especially in infants 
and particularly in connection with marasmus, where we find it more extensive than 
it was in this particular ease. In adults, the most common variety was that 
described in this country by George Cahill, in the adenomatous type of tumors, 
either malignant or benign. I had a case at the Margaret Hague ilaternitj’ Hos- 
pital where the woman died suddenly of unexplainable shock after parturition, due 
to an adenoma with no massive hemorrhage. In the ease reported by Dr. MacKenzie 
the massive hemorrhage occurred in a practieall}' normal adrenal without tumor 
formation, which, from a survey of the literature, is rather unique. I studied the 
sections submitted to me and the different portions showed barely recognizable 
adrenal structure; most of it was completely destroyed by hemorrhage and necrosis. 
The necrosis was due to vascular change, so there must have been some circulatory 
damage, but one cannot say whether it was due to septicemia. 

I think that in this unusual case we should focus attention on the adrenal with 
the occurrence of sudden shock in a very acute, almost surgical, condition. In this 
patient the adrenal was practically normal before the lesion presented developed. 


CHORIOEPITHELIOMA 

Associated With Tubal Pregnancy and Pulmonary Metastases. 
High Gonadotropin and Low Pregnanediol Values. 

Joseph T. Smith, M.D., and Nicholas T. Werthessen, Ph.D., 

Boston, Mass. 

(From. 1he Joseph B. Pratt Diagnostic BospitaJ) 

C HOmOEPITHELIOMA has been studied so extensively and so many cases of 
the condition have been reported, that only some features of special interest 
connected with the one we are pi'esenting induce us to offer this summary. 

This 37-year-old housewife was admitted to the Joseph H. Pratt Diagnostic Hos- 
pital, Oct. 18, 1939. She complained merely of “Not feeling good." For three 
or four weeks, she had been regurgitating a spoonful or so of whitish, sour, yellow- 
ish fluid upon arising in the mornings. There was a historj' of old gonorrheal in- 
fection. The family doctor had the patient admitted for study to decide whether 
the symptoms were due to pelvic inflammatory disease or to possible cholecystitis. 

In January, 1939, she had had a ruptured tubal pregnancy (left). At operation, 
the tube and ovary were removed from that side, with excision of the uterine cornu. 
The right tube was tied. The patient made a fairly good recovery, complicated 
only by an attack of left-sided pleurisy. There was one almost normal period in 
March, 1939. There were none after that up to the date of admission to the Pratt 
Hospital. 

She had been married eleven years, and had had two children, aged 10 and 7^2 
years. There was one induced abortion at two months about six years before 
admission. The only other pregnancy was the tubal one in January, 1939. On 
admission her weight was 135 pounds, a drop of 15 pounds from normal in a 
period of about six weeks. The blood pressure was 110/70. The urine showed a 
slight trace of albumin; no casts. There was mild secondary anemia; red blood 
cells, 3,510,000 ; and hemoglobin, 62 per cent. Tlie blood sedimentation rate was 
always at a high figure, from SO mm. to 90 mm. in one hour. The leucocytes were 
7,300. 

On careful physical examination, astonishingly few abnormal findings were 
discovered. The lungs seemed clear and resonant throughout ; no rales were heard. 
The breath sounds were of good character; there was no adventitious rub at any 
point. This fact was demonstrated with special care on the left side, where there 
had been a pleurisy in Januaiy, 1939. 

In the pelvic region, a rather hard nodular mass was felt just to the left of the 
midline above the pubis. 
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Table I 



PATIENT 

NONPREGNANT, 

NORMAL 

PREGNANT, 
NORMAL . 

Chorionic 

gonadotropin, 

“B” 

1000 E.U. pins per 100 
c.c. serum 

Trace 

100-500 E.U. per 100 
c.c. serum 

Estrone 

1.000 gamma per 24 
hours* 

50 gamma (lower 
limit) 

100 gamma 

Estriol 

100 gamma per 24 
hours* 


500 gamma 

Pregnanediol 

3.6 mg. per 24 hours 

4-8 mg. per 24 hours 

S mg. per 24 hours at 
eighth week, increas- 
ing to 75 mg. late in 
pregnane}' 


*Ratio, estrone to estriol, is almost the reverse of normal. 


ovary was seen, as the left had been removed at operation. This remaining right 
ovary was said to have an atrophic appearance, and no corpus lutcum was present. 

SUMMARY 

A case of chorioepithelioma is presented which followed a left tubal pregnancy, 
showing almost none of the usual signs and symptoms, and spreading by metastasis 
to the lungs before it was recognized locally. Hormone assays showed high 
chorionic gonadotropin and low pregnanediol values. 

30 Bennet Street 


PRIMARY OVARIAN PREGNANCY 
Sophie Nowakovsky, M.D., Chicago, III. 

(From the Women and Children’s Hospital) 

B ecause of the rarity of ovarian pregnancj', particularly of proved cases, the 
following striking example is reported: 

L. S., a white, married housewife, 32 years old, was admitted to the Women’s 
and Children ’s Hospital on April 15, 1939, to the service of Dr. Girjmtas, to whom 
I am indebted for permission to report this case. The patient complained of pain 
in both lower quadrants of the abdomen of three weeks ’ duration. 

She began to menstruate at 12 years of age. Periods occurred every twenty- 
six to twent 3 ^-eight daj's and lasted six to seven daj'S, with heavy flow and slight 
cramps. 

She was married at 24 j'ears of age and had 3 pregnancies. The oldest child was 
7 j'ears of age; the j’oungest 7 months. Lacerations complicated the first preg- 
nancy; forceps were used in the last pregnancj-. There was no history of mis- 
carriage or abortion. 

The patient had been in good health until Feb. 19, 1939. Following the last 
pregnane}', her periods were resumed. On Feb. 19, 1939, the patient thought that 
she was beginning to menstruate; however, this period, instead of ending in a 
week, continued for over thirty da 3 's. At first, bleeding was very profuse. Later 
it ceased for two or three da 3 'S and then recurred. Clots were present only on 
one da}'. 

On March 24, 1939, one day after bleeding stopped, the patient complained of 
a sharp, shooting pain in both lower quadrants which was so severe that it caused 
her to remain flexed and quiet. Neither h}'podermic injection of morphine nor ap- 
plication of electric pad relieved the pain. There was some relief from use of 
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Hliapod, well-defined and demarcated, gi'ayisli brown, mushy mass which extended 
to the serosa without penetrating it. Here, the surface was of a reticulated or 
irregularly granular appearance, hlicroscopic examination of this tumor mass, 
and of all the metastatic masses, showed the same picture observed in the original 
slide from the biopsy specimen. 

Here, then, we have a case of chorioepithelioma that certainly must have de- 
veloped from the tubal pregnancy removed nine months before the tumor was 
diagnosed. We get so used to associating chorioepithelioma with hj'datidiform mole 
that we may overlook the fact that fully half of the cases of chorioepithelioma do 
not follow moles. Here, we have one starting in a tubal pregnancy. If wo over- 
look the possibility of tumor even when there has boon no mole, we maj- lose vital 
time in making .a diagnosis. Tliis tumor, starting in the tubal stump, did not 
have any thick myometrium to penetrate. It was practically in the peritoneal 
cavity from the beginning, so its dissemination was rapid. Another point of interest 
was the fact that lungs so involved with tumor masses should give so few sjTnptoms 
and signs. The x-ray was taken more or less as a matter of routine, because the 
patient told of a little cough tliat had hung on for some weeks. Yet this cough 
ha/1 been so slight that it had not been incutionod until the patient was directlj’ 
questioned. Even after the x-ray plate, showing massive tumor growths, had been 
examined, jiliysical percussion and auscultation of the lungs showed astonishingly 



ig. 2. — Vaginal wall inelas 


little abnormal change. Yet, at autopsy, it was estimated that at least 50 per 
cent of the cubic volume of the lung.s consisted of tumor tissue. Vaginal bleeding, 
usually a striking feature in cases of chorioepithelioma, did not appear with this 
patient. J’robably this was duo to the fact that the tumor originated near the 
peritoneal surface of the uterus instead of arising within the uterine cavity, as it 
more usually does. 

Assays of endocrine honnone.s .showed some interesting results. Dr. Worthesson 
will report more complete findings elsewhere. However, the striking finding from 
this assay is the enormous quantity of gonadotropic hormone, the luteinizing factor, 
which was present. 

Bj' the method of assay, much of this estrone may bo in the form of estradiol. 

An}’ attempt to offer “normal” figures is really inaccurate and unfair. The 
averages in Table I are presented merely for comparison. 

We might expect to find such large amounts of chorionic gonadotropin (B). 
A more surprising reading is the low prcgnancdiol. A persisting corpus luteum is 
almost the rule with hydatidiforin mole and with chorioepithelioma. That strong 
luteinizing influence would lead one to expect a groat activity of the lutein cells, 
with a corresponding high value for the pregiiancdiol. This condition, however, was 
not found. In this connection, it may be mentioned that at autopsy only the right 
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not thickened. The right tube was 6 cm. in length, and revealed no remarkable 
changes. The appendix was 6.2 cm. in length; the serosa was injected. 

Microscopic Findings. — Ovary: Sections taken from the ovary revealed typical 
findings of primary ovarian pregnancy. The chorionic villi showed varying stages 
of regressive changes (Fig. 2). There was diffuse recent hemorrhage; necrosis of 
the ovarian stroma and leucocytic infiltration in the surrounding tissue. Occasional 
trophoblasts were seen in the vicinity of the blood vessels. In sections examined, no 
lutein tissue was made out. In certain sections, preserved ovarian stroma formed 
the external surface. No sections were made through the embryo, as it was desirable 
to save the specimen intact. 



Fig. 2. — Low power of a section through the ovary. Note the outer shell of ovarian 
stroma, the hemorrhage, and the chorionic villi throughout the section. 

Tube: The lumen was free. Tunica propria in some fimbria was slightly thick- 
ened. Outer layers showed marked edema with injection of vessels. There was 
moderate, more focal perivascular infiltration of round cells and plasma cells. A 
thin layer of fibrin intermixed tvith red blood cells was present on the serosa. In 
one site where mesothelium was hyperplastic, there were deposited brown granules, 
apparently hemosiderin. 

Appendix: Foci of lymphocytes and plasma cells were noted around the blood 
vessels of the serosa and subserosa, presenting a picture of a so-called disproportion 
periappendicitis due usually to involvement of an adjacent organ. 



NOWAKOVSKY : PRIMARY OVARIAN PREGNANCY 


157 


an ice hag. The pain never fulij' subsided. It was accompanied by d 3 -suria but 
not bj"^ nausea or vomiting. Before entrj" to tlie hospital the pain radiated to 
the epigastrium. 

Physical Examination . — Temperature was 98.4° P. ; pulse, 70; respiration, 20. 

The patient was a thin white woman, apparentlj'^ in no great distress. Pupils 
reacted to light and accommodation. Breasts were atrophic; nipples inverted. Lungs 
were clear and resonant. The heart rate was regular. Abdominal rigiditj' and 
spasm were not elicited. There was marked tenderness above S 3 'mph 3 'sis, more on 
the right side. The introitus admitted two lingers. Both adnexa were markedl 3 ^ 
tender. On vaginal examination no masses w'ere felt except for what appeared 
to be a retroverted uterus. But on rectal examination the “retroverted uterus” 
was thought to be a distinct mass posterior to and connected with the uterus. The 
first clinical impression was ruptured ectopic pregnanc 3 -. 

Operation (Apr. 17, 19.89). — The peritoneal cavit 3 - contained blood 3 ' fluid. Left 
oophorectom 3 ', bilateral salpingeetom 3 ', and appendectom 3 ' were carried out. The 
postoperative course was uneventful. Patient was discharged April 29, 1939. 



Fig. 1. — Cut surface of ovary. Note Hie amniotic sac with the embryo on the left side. 

Macroscopic Description of tSpecimens . — The left ovary measured 7 by 5 by 4 
cm. The surface was nodular and showed no evidence of adhesions. A gross rupture 
through the surface was not seen. The nodules were onl 3 ^ slightl 3 ’- elevated. 
Shining through the capsule were varied colors, ranging from brown to gra 3 '. 
The consistenc 3 " of the mass was firm except in the midsuperior portion where 
it was C 3 'stic. On section the C 3 "stic area revealed itself as a sac which measured 
3 by 2.5 cm. on the cut surface. The lining was a thin, blue, glistening, smooth 
membrane which was irregularl 3 ' elevated b 3 ' the underi 3 flng wall. The content 
of the sac consisted of a slight amount of blood-tinged, thin fluid. In addition, 
the sac contained a small blood clot. Floating in the fluid content was a well- 
formed embr 3 'o about 0.9 cm. in length. The embr 3 ^o la 3 ' in the posterior half of 
the sac, attached to the inferior wall b 3 ^ a bluish umbilical cord about 1.2 cm. long 
and less than 1 mm. thick (Fig. 1). 

The sac was situated in the ovarian mass O.o cm. from the superior surface, 1.2 
cm. from the medial, 1.8 from the lateral, and 3 cm. from the inferior surface. The 
tissue surrounding the sac showed extensive hemorrhages of yellow brown color. In 
the inferior-medial border of the mass preserved ovarian structure could be discerned, 
measuring 3 b 3 ^ 1 cm. The attached tube was 5.5 cm. long and 0.5 cm. thick. Its 
surface was smooth and glistening. The fimbriated end was patent and normal in 
appearance. The lumen was not distended. It contained no blood. The wall was 
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Heart : There was hypertrophy of syncjTial fibers witli a relative increase of the 
nuclei. 

Lungs: There was extensive infiltration of the parenchyma with erythroblastic 
islands. These were located principally in the sinusoids and periportal spaces, 
occasionally replacing the liver cells. The cell columns were compressed. Some 
of the cells showed early vacuolization. Iron stain was strongly positive. 

Spleen : There was marked infiltration of red and white pulp by erythroblastic 
cells with derangement of the normal architecture. No Malphighian corpuscles were 
seen. Iron stain was positive. 

Pancreas: Scattered islands of erythroblastic cells were present. 

Adrenals: There were occasional islands of erythroblastic cells in the zona 
fasciculata. 

Kidneys: There were scattered islands of erythroblastic cells in the cortex at 
the corticomedullary junction with numerous areas of these cells arranged in 
columns about the interlobular arteries. The tubules contained large deposits of 
yellow pigment. Parenchj'ma showed severe cloudy swelling. Iron stain was posi- 
tive in the tubular area. 

Ovary: There were several small blood-forming islands in the central hilum 
portion. 

Bone: Sections of sternum, rib, femur, tibia and humerus showed marked hyper- 
plasia of the marrow with predominance of the cells of the erythroblastic series. 
There was a lack of development of cortical bone despite the well-formed periosteum. 

Brain: Normal tissue e.xcept for edema. 

Placenta and Cords: The villi were larger than normal, blunt, and presented 
both a hyperplastic and an edematous stroma. The syncytial cells were large and 
vesicular with partial persistence of Langhan’s layer. There were small islands of 
hematopoietic activity within the stroma of the hyperplastic villi. The capillaries 
contained many cells of the erythroblastic series. Wharton’s jelly presented a 
loose edematous alveolar structure. 

The body of Baby A was kept in fixing solution for twenty days before autopsy, 
but, despite this, generalized edema was still apparent, particularly in the eyelids 
and scalp. There were no gross developmental abnormalities. The abdomen was 
moderately distended. Inspection of the organs in situ revealed no abnormalities 
of lungs, liver, spleen, gastrointestinal tract, cardiovascular, biliary, or lymphatic 
systems or the pelvic organs. The heart and liver were grossly enlarged. A review 
of the sections showed extramedullary hematopoiesis in the thymus, spleen, pan- 
creas, and kidney, with hyperplastic bone marrow. Iron stains were positive in 
the liver, spleen, and kidneys. 


Taddei, Antonia: Vaginal Lesions From Potassium Permanganate, Eassegna 
d’ostet. e gihec. 49: 61, 1940. 

The author describes in detail 2 eases of patients with genital lesions produced 
b}' potassium permanganate introduced into the vagina as an abortifacient. He 
completely reviews the literature on this subject and summarizes in detail the 
characteristic pathology, symptomatologj', diiferential diagnosis, clinical course, 
complications, and treatment of this condition. 


Clair E. Eolsome. 



UNIVERSAL EDE]\'IA OF THE FETUS IN EACH OF 
MONOCHORIONIC TWINS WITH PATHOLOGIC 
FINDINGS (ERYTHROBLASTOSIS FETALIS) 

Donald C. Snyder, M.D., xVkron, Ohio, and Sylvester C. Ford, M.D., 

Cle^'eland, Ohio 

(From ihe Department of Obstetrics and Gynecology, Western Jtescrve University 
Medical School, and The Cleveland City Hospital) 

L abor was normal. Twin A was delivered by breech extraction and Twin B 
by podalic version and breech extraction. Both deliveries were moderately 
difficult. The babies were females. Twin A weighing 2,S91 Gm. and Twin B 3,350 
Gni. They were quite similar in appearance, both presenting generalized mild 
icterus and marked pitting edema of all subcutaneous tissues, particularly over the 
scalp, neck, and posterior thorax. The abdomen of each baby was greatly distended. 
In each the liver and spleen could be palpated G cm. below the costal margins. The 
fetal heart beat for five minutes in each baby, but respirations were never estab- 
lished. 

The placenta was about twice normal size and very edematous. There were 
two cords, two amniotic sacs, and one chorion. Tlie circulation of the placenta was 
that of monovular rather than bio\’ular twins. Both babies died before blood 
studies could be made. 

Gross Pathology * — On opening the body of Baby B, a large amount of bile- 
stained fluid ran from the cut surfaces. The thoracic organs were all present and 
in normal relationship. Each hemithorax contained 10 c.c. of bile-stained pleural 
fluid. Lungs were atelectatic, but otherwise heart and lungs were normal. 

There were approximately 100 c.c. of bile-stained fluid in the peritoneal cavity. 
There were no abnormalities of the organs, including the thoracic duct and bile 
ducts. The liver and spleen were grossly enlarged and firm. 

The brain was very friable, but otherwise normal. 

Table I. Table of Comparative Weights 



NORMAL 

BABY B 

BABY A 

Heart 

21 

3G 

35 

Liver 

134 

200 

145 

Spleen 

10 

27 

15 

Kidneys (combined) 

23 

30 

24 

Brain 

3G3 

300 

300 


The placenta was unusually large and edematous. Two cords were attached. 
The maternal surface was boggy, variegated gi'ay, yellow and red with the cotyledons 
prominent. Wliarton’s jelly was increased and was edematous. 

Microscopic Pathology — Review of Sections (Baby B). — 

Skin: The stratum corneum presented a loose alveolar structure due to the 
marked edema. 

Breast: The tissue was that of nonlactating breast. The stroma presented ex- 
tramedullary hematopoiesis. 

Skeletal Mnscles: The normal architecture was distorted by severe edema. 

Thymus: There was a decrease of thymocytes in the cortical lobules for a gland 
of this development, with marked infiltration of the stroma with erythroblastic 
islands. 


•The general appearance and gross pathology are given only in such detail as 
to exclude the possibilities of fetal peritonitis, congenital elephantiasis, anomalies 
of the cardiovascular and biliary systems or of the thoracic duct, disomionphalo- 
angiopaghic monstrosities and other recognized causes of fetal dropsy. 
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The patients were of different religious affiliations and of various nationalities. 
All were white. Their ages ranged from 19 to 36 years. There were no cases in 
the records of the Boston City Hospital previous to 1936. 

SUMMARY AND CONCLUSIONS 

There have heen 17 cases of vaginal burns from the insertion of potassium 
permanganate tablets admitted to the Boston City Hospital since 1936. The tab- 
lets in all cases were inserted to simulate or stimulate menstruation. Diagnostic 
points were painless vaginal bleeding following a period of amenorrhea, a tightly 
closed cervix, and one or two circumscribed charred lesions in the vagina 1 to 3 cm. 
in diameter. Only one patient miscarried, and she after discharge from the hos- 
pital. No connection between the eases could be found. 

These eases are readily confused with threatened and incomplete abortion. They 
emphasize the importance of manual and speculum examination of patients with 
threatened miscarriages. 


A PORTABLE OBSTETRIC DELIVERY TABLE 

Otto H. Schwarz, M.D., and E. F. Bruning, M.D., St. Louis, Mo. 
(From the Department of Ohstetrics and Gynecology, Washington University) 

T he importance of proper position of the patient in home obstetrics is emphasized 
in the publication Maternal Care Complication, edited by Dr. Fred L. Adair, 
approved by the American Committee on Maternal Welfare, Inc. Quoting from 
page 88, ‘ ‘ The day has gone when those doing obstetrics should be satisfied with the 
makeshift arrangements accorded them in the past. The patient should be on a 
table of suitable height aud should be properly supported by assistants or mechani- 
cal leg holders. She should be properly anesthetized, draped, and in a good light.” 

Anyone with experience in home obstetrics knows the unreliability of “family 
assistants” as leg holders, the lack of a suitable table to support the patient and 
the unsatisfactory results of relying upon the average household to have mechanical 
equipment suitable for an obstetric delivery. It would be reasonable for a patient 
to expect that the furnishing of such necessary equipment would be the respon- 
sibility of the physician, just as any tradesman is expected to furnish the equip- 
ment and tools necessary for his work. 

Several years ago, after being unable to find suitable equipment for the securing 
and maintenance of proper position of the home obstetric patient, the idea was 
suggested of constructing a portable obstetric table. The problem was more com- 
plicated than was anticipated, and we have learned many reasons why suitable 
equipment had not been developed. Various mechanical devices, clamps, brackets, 
part tables, full tables, all with numerous modifications were given trial to procure 
a sturdy, compact, lightweight, portable and economical unit which would assist 
the physician in providing and maintaining proper position for the “home” ob- 
stetric patient. 

The unit developed is a table* as illustrated, weight 35 pounds, easily portable, 
carried in a canvas case. It is fabricated from aluminum and cold rolled steel with 
chromium plate. The table legs and all working parts can be folded into the 
hollow interior of the table top in which the Bierhoff leg crutches and hand re- 
straint cuffs are also transported. The table, set up, is sturdy, 21% inches wide, 
50% inches long, 36% inches high. It provides adjustable Bierhoff leg crutches 
with canvas restraints and canvas hand restraint cuffs. The table can be set up 
in a few minutes. 

This tjTJe of table has been used extensively at Washington University, St. Louis, 
Mo., and the Orange County Maternity Service, Santa Ana, California, and has 
given satisfactory service. 

*The table is manufactured by A. S. Aloe Co., 1819 Olive St., St. Louis, Mo. 



VAGINAL BLEEDING FROM POTASSIUM PERMANGANATE 

BURNS 


John C. Shull., M.D., Boston, Mass. 

(From the Boston City Hospital) 

I N THE years 193G through 1940 tliere have been admitted to the Gynecological 
Service of the Boston City Hospital 17 cases of vaginal bleeding secondary 
to vaginal or eendcal burns from the insertion of potassium permanganate tablets. 
These cases present a uniform clinical picture which may be easily confused with 
a threatened or incomplete abortion. Inasmuch as there is no record of similar cases 
in the literature it has seemed worth while to report them. 

Following is the record of a typical case: 

Mrs. A. F. (No. 951708), aged 25 years, was admitted at 9 P.M. Sept. 20, 1939. 
She had had one full-term forceps delivery; she had undergone no operations and 
had no serious illnesses. Her periods were regular, the last period being June 19. 
She was admitted with the complaint of profuse vaginal bleeding, passing bright 
blood and clots. She had e.vperienced no cramps and passed no tissue. She denied 
attempted induction. Examination revealed a pale nervous young woman in slight 
shock; blood pressure was 90/54, and pulse 100. General examination was other- 
Avise negative. Pelvic examination showed a parous introitus. The cervix was 
closed, irregular, and firm. The uterus was that of a six weeks’ pregnancy. There 
were two circumscribed charred areas about 2 cm. in diameter, one on the anterior 
vaginal Avail anterior to and to the left of the cei-A-ix and one similar lesion on the 
posterior vagina] Avail ,iust posterior to tlie cervix. There Avas a general bloody ooze 
coming from the anterior lesion. A pack AA’as inserted. 

Direct questioning brought tlie admission that she had inserted a potassium per- 
manganate tablet into the A’agina the night before admission. 

The hemoglobin Avas 00 jier cent, red count .3.00 million, AA’hite count 13,200. 
Tlie pack Avas remoA’ed in forty-eight hours. She ran a Ioav grade febrile course 
and AA'as discharged on the sixth hospital day to the prenatal clinic. 

On April 14, 1940, A. F. Avas admitted to the Obstetrical Sen-ice in labor and 
delivered normally a liA'ing female, AA'cighing 7 pounds 10 ounces. She had an 
uncA-entful convalescence and on the day of di.schargo a manual and speculum ex- 
amination revealed no scar nor adhesion AA-liich might liaA-e resulted from the po- 
tassium permanganate burn. 

This case exhibits the three characteristics common to all of the 17 cases, namely: 
painless profuse bleeding; tightly closed cerA-ical os; and a circumscribed, charred 
A-aginal lesion Avhich could be visualized by speculum examination. 

Wiile 5 of the 17 Avonien denied using the tablets to induce abortion, 15 had 
a period of amenorrhea of one day or longer. One of the remaining patients in- 
serted the tablet on the day of tlie expected period, and the seventeenth patient 
had a positive Aselilieim-Zondek test. It Avould seem, therefore, that in all the 
cases the tablet had been inserted to encourage a menstruation. 

For treatment six of the patients required only bed rest. Nine Avere packed 
for tAventy-four to forty-eight hours to stop the bleeding. In tAvo cases the burn 
had eroded a small artery AA’hich required suture. The average hospital stay Avas 
five and one-half days. 

It AA-as possible to get a folloAv-up report of 10 of the 17 patients by a search 
of the out-patient records and by examination of the 0 patients aa-Iio came to the 
hospital in response to invitations. Only one patient miscarried tAvo days after 
discharge from the hospital. Five Avere not pregnant. Three delivered at term. 
Taa'o others had positiA-e Aschheim-Zondek tests. Only one patient of 10 had a 
vaginal-vault adhesion that seemed secondary to the chemical bum. 
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This table will provide; 

1. Proper position for normal delivery. 

2. Proper position for episiotomj-, version, breech and forceps delivery, and other 
obstetrical operations. 

3. A portable unit for obstetric and gjTiecologic clinics. 

It is not recommended that this table should be used for every home obstetric 
patient, because there are factors of lack of time, assistants, et cetera which must 
be considered. However, in manj^ instances these obstacles and disadvantages are 
not present or can be eliminated by foresight. Even in hospital obstetric practice, 
emergencies occasionally arise wherein it would be inadvisable and dangerous to 
insist that without exception, every patient had to be placed on the obstetric 
delivery table for delivery. 


SUMMARY 

1. Proper position of the patient is necessary for efiScient obstetric care. 

2. The practice of obstetrics in the home has been handicapped by the lack of 
facilities to provide and maintain proper position of the patient during delivery 
and other obstetric operations. 

3. The standards of Class A hospital obstetrics could not be maintained without 
suitable mechanical equipment. 

4. Portable mechanical equipment to provide proper position of the patient can 
be a valuable aid in eliminating some of the handicaps in home obstetrics, and 
promote new concepts of safety, comfort, and refinement in the care of the “home” 
obstetric patient. 


Buhmann, Af Arne: The Treatment of Gonorrhea with Sulfapyridine, Ugesk. f. 

laeger 40; 1159, 1939. 

Of 90 cases of gonorrhea treated with sulfapyridine, 26 were in women and 4 
in female children. Eleven of the women had received previous treatment with 
one or two series of sulfanilamide and two of the children had received previous 
treatment, one with sulfanilamide, the other with estrogen, sulfanilamide, and 
local applications. 

The dosage for the women was 21 Gm. in seven days given in the following 
manner: 0.5 Gm. 8 times for two days, 0.5 Gm. 6 times for three days, and 0.5 
Gm. 4 times for two days. Smears became negative to gonococci in from two 
to seven days following the beginning of the treatment, except in 2 cases in 
which the positive smear persisted for eleven and sixteen days, respectively. 
Twenty-five of the patients were considered cured after a period of observation 
which averaged eight weeks, but which ranged from two to seventeen weeks and 
during which an average of 8 negative smears were obtained. The one patient 
in wdiom there was a recurrence had received 16.5 Gm. of sulfapyridine in six 
days and had had a negative smear on the seventh day. On the fourteenth day, 
a positive smear was obtained and the patient was then lost from observation. 

Toxic symptoms noted were headache, vertigo, nausea, vomiting, e.xanthemas, 
diarrhea, c}mnosis, facial edema, icterus, and acroparesthesia. Onlj' 11 of the 26 
patients were free from toxic symptoms during the treatment. Headache, vertigo, 
and vomiting were the most common of the toxic effects and with the exception 
of one case of icterus which persisted for three weeks were relatively transient. 

The children received a dosage of sulfapyridine which varied from 1/14 to 1/20 
Gm. per kilogram of weight a day for from two to seven days. Only one patient 
had a toxic symptom which was vomiting. Two patients were cured and 2 were 
not. 


Claude J. Ehrenberg. 
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Fie. 2. — Method of holding gjnepad when it is to be introduced through a midline 

incision. 



Fig. 3. — Method of rolling gynepad when it is to be introduced through a Pfannenstiel 

incision. 



Fig. 4. — Lateral view of gjmepad in position. 




THE HYNEPAD, A RUBBER DIAPHRAGM TO BE USED IN 
PLACE OP LAPAROTOMY PADS IN PELVIC SURGERY'' 

J. Randolph Gepfert, M.D., New York, N. Y. 

S TJEGEONS concede that the use of rough cloth pads in pelvic surgery produces 
considerable peritoneal trauma, with its consequences. Many modified pads have 
been devised in an attempt to avoid some or all of the inherent disadvantages. 
Most of these modified pads take the form of a rubberized bag or envelop in which 
may be inserted a towel or pad to lend body to an otherwise flaccid covering. AVhile 
all of these combinations have several advantages, most of them still have some 
of the undesirable features of the cloth pads. For example, it is usually necessary 



Fig. 1. — Top view of gj-nepad. 


to use two or more of tliem in the average pelvis, thereby offering more oppor- 
tunity for prolapse of intestine into the operative field. Also, they form a bulky 
mass which is difiScult to retain in place, and offers little protection against upper 
abdominal contamination from the pelvis. 

The “gynepad” has been designed to overcome these difficulties. It is a 
molded gum latex rubber .diaphragm approximately six inches in diameter (Fig. 1) 
with a smaller tongue-like projection which is shaped to fit well into the pelvic 
culdesac. This small projection forms an angle of approximatelj' 130 degrees witli 
the larger surface of the diapliragm, in order to compensate for the promontoiy 
of the sacrum. All surfaces are smooth to eliminate trauma. Sufficient rigidity 
is obtained by having a molded bead about the periphery. 

Satisfactory introduction and placement of the “gjTiepad” may be accomplished 
in any one of a number of ways. When one is operating tlirougli a midline incision, 
it is easily introduced after being folded longitudinally into three tliicknesses (Fig. 
2). The upper angle of the incision is lifted with a retractor and the corresponding 
end of the ‘ ‘ gynepad ’ ’ is introduced into the peritoneal cavity sufficiently to allow 
the tongue-shaped end of tlie pad to be placed in tlie culdesac. The pad is then 
released and allowed to spread itself over the intestinal mass. Wlien operating 

•Presented at a meeting of the New York Obstetrical Society, May 14, 1940. 
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tlirougli a Pfannenstiel incision, it may te found advantageous to roll the pad from 
top to bottom (Ihg. 3), introducing first one side and then the other into the peri- 
toneal cavity. The technique of introduction, however, will nndoubtedly be modified 
by each operator to snit liimself. 

The “gynepad” seems to work best when the patient is maintained in a very 
slight Trendelenburg position. Since intestinal pressure maintains the pad in close 
apposition with the lateral and anterior peritoneum, it is not necessary to have the 
patient in a profound state of anesthesia in order to have a clear operative field. 
If, for any reason, such as teaching, one prefers an exaggerated Trendelenburg 
position, then the “gjuiepad” may be maintained in the pelvis by passing a silk 
suture through its upper part and fastening this suture to the fascia at the upper 
angle of the incision. 

When properly placed, the ‘ ‘ gynepad ’ ’ divides the peritoneal cavity into two parts 
(Fig. 4), the upper containing the intestines, and the lower, which is left free for 
any desired surgical procedure. 

Briefly, then, the “gjmepad” is a flexible gum rubber pad designed to keep the 
pelvis free of intestine during a laparotomy. It is incapable of producing peri- 
toneal trauma, is easily introduced and removed, can be repeatedly sterilized by 
boiling, may be used for long periods of time, and acts as a tight-fitting barrier 
between the operative field and the remainder of the peritoneal cavity. It is 
economical, easy to use, and should save considerable time in most pelvic laparotomies. 

The "gynepad” may be obtained from The Alco Rubber Company, 1945 Park Avenue, 
New York, N. Y. 


Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 

Meeting of May 14, 1940 

The following case report and papers were presented : 

Maternal Death Caused by Hemorrhage in the Adrenals. Dr. E. A. IMacKenzie. 
(For original article, see page 150.) 

The Gsmepad, a Rubber Diaphragm to Be Dsed in Place of Laparotomy Pads 
in Pelvic Surgery. Dr. J. R. Gepfert. (For original article, see page 165.) 

An Historical Review of Placenta Previa. Dr. James P. Marr. 
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Throat swabs taken on 120 medical students prior to work on the maternity 
wards showed 22.5 per cent had hemolytic streptococci and 4.2 per cent (five 
students) had the Lancefield Group A strain. Four of these 5 at the time were 
working on the children's ward. No relationship was noted between the incidence 
of Group A strain and the presence of tonsillar tissue. 

Treatment consisted of moderate outdoor exercise, swabbing, and administra- 
tion of prontosil. Persistence of positive throat swabs was noticeable in those 
whose nasopharynx was in an unsatisfactory condition. 

Peed L. Adair and J. E. Eight. 

Cosgrove, S. A., and Barry, Thomas A.: Antepartum Gas-Bacillus Infection, New 
England J. Med. 222: 344, 1940. 

The authors describe a case of ante-partum infection with Clostridium xvelchii 
leading to infection of the fetus by way of placenta and resulting in a stillbirth. 
Under serum treatment supplemented by sulfanilamide the patient had an un- 
eventful post-partum course except for an afternoon temperature rise up to 101° E. 

Prom study of the literature the writers conclude that the Clostridium xveloliii 
will not by itself cause damage unless the conditions are suitable. As the liber- 
ated toxins devitalize more tissue the infection progresses. The uterus is a per- 
fect incubator and the dead fetus an excellent medium for growth. Since there 
is no way of telling that the dead fetus is infected, one is forced to await the 
outcome of delivery before making a diagnosis. Surgery has no definite place in 
the therapy, forcing the obstetrician to be conservative. Sulfanilamide seems of 
value. 

Hugo Ehrenfest 

Delmas, P., and de Kereau, J. 0.: Attempts at Prophylaxis of Puerperal Infection 
by Means of Sulfamides, Bull. Soc. d’obst. et de gynec. 27: 711, 1938. 

A series of 493 puerperal women were given sulfanilamide as soon after de- 
livery as possible and for at least four days afterwards. The authors observed 
that following this prophylactic therapy there was a slight decrease in mortality 
and a considerable reduction in morbidity. The reductions were sufScient to 
justify continued use of this prophjdactic medication. 

J. P. Greenhill 

Schafer, Gunther: A Study of the Bactericidal Power of the Blood After Chemo- 
therapeutic Prophylaxis During Pregnancy and Puerperium, Deutsche med. 
Wchnschr. 66: 240, 1940. 

Using cultures of hemolytic streptococcus, Schafer was able to do 187 tests on 
the blood of 125 women who were divided into three groups: untreated, taurolin- 
treated and prontosil-treated. Blood samples, taken at various intervals during 
pregnancy and the puerperium, were inoculated with fresh cultures in a dilution 
of 1/10,000 and incubated for three to six hours, then poured on sterile plates. 
The criterion of the effect on virulence was taken from the effect on the appear- 
ance and count of colonies. 

In untreated cases a diminution of bacterial virulence was found in the first 
and second halves of pregnancy. During the event of labor, virulence increases, 
remaining at a high point until the fifth to seventh day post partum, when a 
temporary increase in natural bactericidal power was shown. From the seventh 
day the virulence was shown to be increased. The taurolin- and prontosil-treated 
cases showed a definite increase in bactericidal power during pregnancy, labor, 
and puerperium. In operative deliveries no significant variation in effect on bac- 
tericidal power was noted. The author attempts to provide a bacteriologic guide- 
post for chemotherapy in pregnancy. Dosages of taurolin and prontosil are not 
given. 


E. J. Weissman 
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After a review of modern air conditioning and treatment of air with ultra- 
violet light, the author concludes with the statement that the most complete sur- 
gical technique is essential in really safe obstetric practice. 

P. L. Adair and John A. Haugen 

Theron, R.: Puerperal Sepsis at Home and in Hospital, South African M. J. 12: 

9, 1938. 

Since in England, as well as in manj' other countries, there has been no de- 
crease in the death rate from puerperal sepsis during the last twenty years, the 
author had decided to review the situation and to make comparisons between home 
and hospital deliveries. A history of our knowledge of puerperal sepsis and its 
etiology is given. Semmelweiss’ epochal discovery in 1847, with Pasteur’s and 
Lister’s discoveries later, marks the beginning of modern concepts of the disease. 

The author states that the present death rate from puerperal sepsis in England 
is 1.7 per 1,000 live births, as compared with 1.42 twentj' years ago. The apparent 
retrogression rather than improvement ma 3 ' be due to a changing basis for death 
certification and also changes in the classification for statistical purposes. How- 
ever, the advances in the antenatal care and in general welfare work of recent 
times make the comparative results all the more disappointing. 

A review of the bacteriolog.y is given. The list of causative agents includes 
streptococci (hemolj^tic and nonheniol 3 'tic) (aerobic and anaerobic), S. viridans, 
Staphylococcus aureus and albus, pneumococcus, gonococcus. Bacillus welchii, and 
others. He lists all abnormalities of labor which cause prolongation of labor, 
excessive trauma to the soft tissues, hemorrhages, and instrumental deliveries 
(except simple low forceps operations conducted in ideal surroundings) as pre- 
disposing causes of infection. Eight 3 ' to ninet 3 ' per cent of all cases are due to 
some type of streptococcus. Also he adds that the nonhemol 3 'tic strain can be 
found in the vaginas of nearl 3 ’ all women before labor, but the hemol 3 'tie variet 3 ' 
can rarel 3 ' be found in health 3 ' women and is commonlv' found in infected cases, 
both in the uterus and in the blood. Anaerobic streptococci can be found in the 
genital tract of pregnant women and women in labor and rank second onl 3 ’- to the 
hemol 3 'tic streptococcus as a causative agent in puerperal infection. 

The author theorizes that the heniol 3 'tic streptococci are probabl 3 ’’ alwa 3 's con- 
ve 3 ’ed to the genital tract extriusicall 3 ", either b 3 ' droplet or b 3 ' the hand or instru- 
ment of an attendant. Also the curve of incidence of puerperal morbidit 3 ’’ follows 
fairl 3 ' closety the seasonal curve of incidence of influenza and colds. 

Resistance of the patient and also vitamin deficienc 3 ’ are discussed in connec- 
tion with the etiolog 3 '. 

The discussion of treatment is dismissed with a few words on general suppor- 
tive measures. Prevention implies ensuring the health of our expectant mothers 
plus early recognition of conditions of a mechanical nature, such as contracted 
pelves. 

A rigid technique as regards asepsis will do much to lower the present morbid- 
it 3 '. Antiseptics too are steadil 3 ’ being improved. The author reviews Colebrook’s 
work on the efiicienc 3 ^ of various antiseptics. 

In conclusion, he summarizes that comparative figures for home and hospital 
practice are unfair, because the complicated cases are alwa 3 's moved to a hospital 
and the simple cases are left in the home. Home deliver 3 ^ services should be 
under the supervision of institutions. Institutions should guard against unneces- 
sary interference with normal cases, adhere to strict isolation of infected cases, 
and have rigid rules for technique in asepsis and antisepsis. The result should 
be a lowering of morbidity and mortalit 3 ' rates. 

P. L. Adair and John A. Haugen 

Fleming, Amy M.: Puerperal Sepsis and Haemolsdiic Streptococci, Brit. M. J. 2: 

639, 1939. 

It was estimated that not less than 85 per cent of fatal infections following 
normal deliveries in England in 1932 were due to hemol 3 'tic streptococci. Lance- 
field and Hare later showed that almost all the infecting strains in severe puer- 
peral sepsis belonged to Group A hemol 3 'tic streptococci. 
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In severe puerperal infections of the genital tract whatever their etiology, sul- 
fanilamide may be used and should be, provided the patient is in a hospital where 
its administration may be controlled. 

C. Henske. 

Eonafos; The Treatment of Puerperal Infection With Sulfamide Derivatives, 
Bull. Soc. d’obst. et gynec. 28; 344, 1939. 

The author reports a series of 60 cases of puerperal infection treated with 
sulfamide derivatives. He believes that these drugs will play a very important 
role in the battle against these infections not only as a prophylactic but also as 
a curative measure. For the purpose of overcoming an already existing infection, 
the drugs must be given judiciousl 3 ’', earlj’-, and when there are not localized or 
diffuse suppurations which require surgical interference. Care, however, must be 
exercised in the use of these drugs. Necessary precautions are: avoidance of 
sulfates, absolute rest in bed, and the use of sodium bicarbonate. 

J. P. Greenhile. 

Gayus, Greene-Armsrtage, and Baker; Puerperal Agranulocytosis Following Sul- 
phanilamide Treatment, Brit. M. J. 2: 560, 1939. 

A fatal ease of puerperal agranulocj'tosis following sulfanilamide therapj' is 
reported. It clearly demonstrates the value of frequent blood studies, and points 
to the possibilitj' of a serious and perhaps fatal upset of the hematopoietic system 
from sulfanilamide therapj'. 

Fred L. Adair and John E. Kight. 

Keller, B., and Limpach, J.: Blood Transfusion in Generalized Puerperal Infec- 
tion* Rev. fran§. de gjmec. et d’obst. 34: 129, 1939. 

In the opinion of the authors blood transfusion has a favorable effect in cases 
of generalized puerperal infection. This is manifested by a sudden fall in tem- 
perature and pulse rate, bj" a suppression of chills and by improvement in the 
general condition. The earlier the transfusion is given the better the result. To 
obtain the best results the blood must be given as soon as the infection becomes 
generalized. Furthermore, the transfusions must be repeated at five- to eight-daj^ 
intervals. Thej' are useless when given late, particular!}' if there are metastases 
and serious septic lesions in important organs. 

Contraindications to the use of blood transfusions are endocarditis, nephritis, 
hepatitis, and acute pulmonary infections. Generally only between 150 and 200 
c.c. of blood should be given at one time. The authors used citrated blood, un- 
mixed blood, and placental blood, and they observed no apparent differences. 

The authors believe that there is no doubt about the great value of blood 
transfusions and that this therap}' is the best w'e possess todaj' to combat gener- 
alized puerperal infection. 

J. P. Greenhill. 

Bamos, Alberto P., and Montes, Alberto A.: Slow Hyper- Arseno-Transfusion 
(Drop by Drop), as Treatment of Grave Puerperal Infection, Presse med. 48: 
530, 1940. 

The authors modified Tzanch’s “Massive Arsenotherapy’ ’ treatment described 
for use in seriously ill puerperal sepsis cases. Other authors have utilized serum, 
physiologic saline, or glucose solutions as diluents for administration of an 
arsenical in massive arsenotherapy. Kamos and Montes administer the arsenical 
in the vehicle of a small transfusion of weakly citrated blood. The authors desig- 
nate their treatment as “slow hyper-arseno-transfusion. ’ ’ This phrase clearly 
implies the therapeutic action they wish to accomplish. 

The technique used is described as follows: 150 eg. of neosalvarsan, diluted 
in 3 or 4 c.c. of glucose solution, is added to 200 c.c. of weakly citrated (20 c.c. of 
2 per cent citrate solution) blood. The hyper-arseno-transfusion fluid is placed 
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Baird, D., Michie, A., and MacDonald, R.; Prevention and Treatment of Puerperal 

Sepsis, Lancet 2: 148, 1939. 

After a studj' of puerperal sepsis in the city and county of Aberdeen, Scotland, 
the authors feel that the following conclusions are justified. In a well-run ma- 
ternity unit, where strict control of all contacts during labor and the puerperium 
is obtainable, the incidence of streptococcal sepsis can be reduced to a very low 
level. This incidence depends on the presence of the organism in the genital tract 
during labor, the patients ’ resistance, and the amount of trauma sustained. Most 
of the deaths from such sepsis are caused b3'- the hemotytic streptococcus Group A, 
absent from the genital tract before labor. The access of the organism to the 
genital tract can be prevented bj’^ asepsis, antisepsis, the use of masks, and the 
exclusion of carriers of streptococci from the labor room. The risk of infection 
is much less when the entire labor is conducted in the hospital. 

The maternal deaths in Aberdeen are anatyzed in two periods: 1931 to 1935 and 
1936 to 1938 which are before and after the introduction of sulfanilamide therapJ^ 
There was a fall in death rate from 6.2 to 4.6 per thousand due mainly to a fall 
in the death rate from sepsis from 2.05 to 1.02 per thousand. An analysis of the 
cases of puerperal sepsis during these two periods shows a fall in the total case 
mortality from 13.9 to 9.0 per cent and a fall from 19.2 to 8.3 per cent in the case 
mortality of sepsis due to the hemotytic streptococcus. 

It was found that with easj' deliverj- the case mortality in puerperal infection 
was 12.7 per cent before the introduction of sulfanilamide therapj’' and 4.1 per 
cent after. With difficult deliverj', the mortality was 28.9 per cent before and 
12.8 per cent after sulfanilamide introduction. In spite of sulfanilamide therapj', 
therefore, the prognosis is poor in hemolytic streptococcal infection in the pres- 
ence of extensive local trauma. 

Gael P. Huber 

Gordon, Charles A., and Rosenthal, Alexander H.: Sulfanilamide Therapy in 

Severe Puerperal Infection, Surg. Gjmec. Obst. 69; 631, 1939. 

Large doses of sulfanilamide were given to 118 patients with severe puerperal 
infections of the genital tract, regardless of their etiologj'. Clinical response was 
prompt and satisfactory in 45 cases, or 38 per cent. In an additional 45 cases, 
or 38 per cent, results were not convincing, j’et good enough to deduce that the 
drug maj' have plaj'ed an important part in recover}'. In 23 cases, or 20 per cent, 
no beneficial results were observed. There were 5 deaths, a mortality of 4 per cent. 

Administration is definitely associated with toxic manifestations, none of which 
need be a serious hazard. Usuallj' obvious and rarely severe enough to warrant 
discontinuance of therapj', toxicity is actually low. A moderate fall in hemo- 
globin is common and harmless. No case of agranulooj'tosis was seen. Acute 
hemolytic anemia cannot be foreseen or prevented since it is apparently due to 
idiosyncrasy, developing quickly within the first few days of treatment after com- 
paratively small doses of the drug. Rapid drop in hemoglobin and erythrocytes, 
leucocytosis, marked reticulocytosis, bilirubinemia, and urobilinuria are noted. 
Daily blood counts for at least the first five daj's are essential. Though it occurs 
but seldom, and transfusion is effective, it is because of the ever present danger 
of serious blood changes that indiscriminate administration of sulfanilamide is 
inadvisable. 

In mild cases of puerperal infection, sulfanilamide is not indicated. Certainlj' 
proper bacteriologic investigation should precede therapy, but it is not essential. 
Intrapartum infections should be treated with sulfanilamide at once. Report on 
Streptococmis liemolyticus may be had in twenty-four hours; vaginal swab culture is 
better than intrauterine. If hemolytic streptococci are found, drug therapy should 
be discontinued only under exceptional circumstances, and one should not be too 
quick to stop its administration because bacteria have disappeared or a diagnosis of 
drug fever has been made. 

The most recent experience indicates that optimum benefit may be expected with 
spaced maintenance doses of 20 to 30 gr. of sulfanilamide and moderate fluid re- 
striction, provided a large initial dose has been given the patient. 



174 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


cases. In certain other cases there seems to be some abnormality in the inner- 
vation of the uterus which results in abnormal contraction of the uterine muscle 
fibers and the production of inert areas or softening of the uterine wall. Mor- 
tality in these cases is high (40 per cent, Cooke). Hemorrhage and shock remain 
the most important clinical signs. It is to be differentiated chiefly from a pro- 
lapsed submucous fibroid. Treatment varies from immediate replacement of the' 
inverted uterus to deferring replacement until after recovery from the shock. 
The authors advise replacement bj-- gentle taxis associated with active antishock 
treatment. The cervix may be relaxed by injection of adrenalin (1:1000). In a 
total of 13 patients treated this way, the authors had 11 recoveries and 2 deaths. 
Where the cervix is tightly constricted, either the Kiistner or Spinelli operation is 
indicated. Cesarean section is indicated in subsequent pregnancies if inversion 
had been treated by a surgical procedure. 

William Berman. 


Correspondence 

Contraceptive Practice 

To the Editor: 

Having read with keen interest your thoughtful paper, "Contraceptive Prac- 
tices," in the Anniversary Number (October, 1940) of the American Journal of 
Obstetrics and Gynecology, we wish to thank you for it, and at the same time 
to draw your attention and that of your readers to some wrong impressions which 
certain of its passages may tend to create. 

On page 653, in speaking of "tlie so-called 'clinics’ " — (correctly so termed) — 
"which are accessible to the general public," you state that it is in these "that 
reform is necessaiy. ” Your reason appears to be that, because many of these 
centers are not connected with established hospitals, they "are operating usually 
without the pale of the la-w .... and, therefore, uncontrolled bj' any supervising 
authority except the local policeman." Clinics approved by the Birth Control 
Federation of America are operated in full accordance with authentic interpreta- 
tions of state and federal law. 

A recent report on birth control centers in the United States* points out that 
at the close of 1939, 549 centers were functioning under medical direction in 42 
states. This direction is by licensed physicians such as those serving in hospital 
clinics, in many cases the same physicians. They are members in good standing of 
their medical societies. Such centers cannot, therefore, be described as "uncontrolled 
by any supervising authority except the local policeman," unless the physicians in 
charge may be said to function as policemen. 

We wholly concur in your hope that in the near future all hospitals will install 
contraceptive clinics, following such leads as that of Albany Hospital and Strong 
Memorial in New York State, of Johns Hopkins in Baltimore, The University of 
California Hospital, San Francisco, and about one hundred others. We need not 
re-emphasize to you the difiiculties and opposition which must be overcome before 
this goal is reached. Should not effort to achieve it be part of the work of the 
liberal, civic-minded obstetrician, who is concerned not only with the management 
of pregnancy, but also with the occurrence of it under favorable, and not under 
unfavorable, conditions? 

The fact that such clinics are needed for those whom you designate as the 
"medically indigent" — persons who tend to become civically indigent by lack of 
advice to protect against undesired or contra-indicated overproductiyeness of chil- 
dren — is indicated in the above-mentioned Journal of the American Medical Asso- 
ciation report. This showed that 34 per cent of new patients in a total of 46,582 
were on relief or unemployed, and 60.5 per cent of the total were advised and given 
materials either without charge, or for a fee of one dollar or less. 

*Dickinson, R. L. and Alorris, AY. E. : Birth Control Centers: Report of 202 in 
U. S. for the year 1939, J. A. M. A. 115: 591. 1940. 
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in a transfusion bottle, elevated 160 cm. and allowed to drip slowly into the vein 
during the next three to three and one-half hours. The rate of flow is about 20 
drops a minute. It is wise to avoid chilling of the blood. 

To protect the hepatic function the authors inject at the end of the transfusion, 
via the same intravenous needle, 50 to 80 c.c. of hj^pertonic glucose. Immediate!}- 
after the intravenous hypertonic glucose, 10 eg. of vitamin C and whole liver 
extract are given intramuscularly. Cardiazol, epinephrine, etc., are used as neces- 
sary preliminary medications. 

Six abstracted cases are presented, five of these illustrated b}- reduced graphic 
sheets. The one fatal outcome was due to an infectious endocarditis; it was the 
onlj- one of the 6 cases with a positive blood culture. 

The reactions to the treatment were adjudged not to be severe. One patient 
collapsed upon initiation of the treatment but was quickly aroused with stimu- 
lants. Transitorj- anuria was treated in one case. Mild icterus and bronzing 
(characteristic of saturation) and mild diarrhea were the only other reactionary 
symptoms. 

The authors gave a total of 2 “ slow hyper-arseno-transfusions ’ ’ one a day for 
two days, to each of three patients. The temperature and pulse in most instances 
rapidly fell to normal The}- note that it has never been necessar}- to give a third 
‘ ‘ slow hyper-arseno-transfusion, ’ ’ for beneficial results are obtained after the first 
or immediately after the second transfusion. 

Clair E. Folsome. 

Barr, John B.: The Remote Effects of Puerperal Sepsis, Brit. M. J. 1: 1132, 1939. 

In an attempt to determine the remote effects, the author examined 200 pa- 
tients who had had puerperal sepsis four to six }'ears previously. The examina- 
tion consisted of the patient’s medical and obstetric history before and after the 
puerperal illness, a general medical, and pelvic examination, including bacterio- 
logic study of the upper vaginal secretion, and a radiologic examination when 
necessary. 

The author found sterility in 77 patients (38.5 per cent), although in 33 (16.5 
per cent) this condition may have been due to the use of contraceptives. A note- 
worthy feature was the increased tendency of abortion, the abortion to labor 
ratio being 1 to 5.7 before sepsis and 1 to 2.8 afterwards. Also there was an 
incidence of subsequent sepsis, being 58 per thousand in the patients with sepsis 
(corrected by author to 39 per 1,000) as compared to 25.1 in an unselected group. 
As to the general health, a thing difficult to assess was the fact that only 38 per 
cent had suffered in any way severely. 

Gynecologic examinations revealed lesions in 78 per cent of the patients. A 
total of 237 lesions were found of which chronic cervicitis constituted 57 per cent, 
chronic corporeal infection 24.4 per cent, chronic pelvic cellulitis 60 per cent, and 
chronic salpingo-oophoritis 12.6 per cent. Extragenital lesions included persistent 
phlegmasia in 21 cases. 

In the majority of the patients the original organism was the Strep, liemolyticus, 
but in no instance did the present bacteriologic study demonstrate this organism in 
the vagina. 

Fred L. Adair and John Neavdorp. 

Harer, W. Benson, and Sharkey, John A.: Acute Inversion of the Puerperal 

Uterus, J. A. M. A. 114: 2289, 1940. 

The authors report one instance of acute inAmrsion of the puerperal uterus seen 
in 16,240 obstetric cases. They review the chief causes of iuA-ersion of the uterus. 
Suprafundal pressure is mentioned as the most frequent cause of the acute inA-er- 
sion. Mention is made of the causal factors in spontaneous iuA-ersion of the 
uterus, such as increased intra-abdominal pressure brought about by sneezing, 
coughing, and vomiting. Another theory has been advanced that there is abnor- 
mal distribution of the muscle fibers of the fundal portion of the uterus with a 
preponderance of the circular fibers OA^er the longitudinal ones in some of these 
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Moreover the statement in the letter that ‘ ' clinics approved by the Birth 
Control Federation of America are operated in full accordance with autlientic 
interpretations of state and federal laws,” is entirely meaningless. This organiza- 
tion is a self -constituted group of interested individuals; it operates witliout author- 
it}"^ and largely by favor, and while its clinics may be served b}”^ medical personnel 
in good standing, mj'" contention still holds that such activities are uncontrolled 
by any supervising governmental authority. If those official bodies entrusted with 
such authority have not acted to assert it, this is a matter not for me to discuss. 
Incidentallj' it would be of interest to know how many centers operate outside of 
the 549 under medical direction or how competent this medical direction may be. 

It is admitted in the above letter that “state laws, where they are restrictive, 
constitute the only barrier” ostensibly, to the operation of the extramural clinics. 
This would seem to confirm the contention that they are conducted illegally, using 
the term in a broad sense. However, academic discussions are hopeless in so far 
as achieving progress in the solution of this troublesome problem is concerned. It is 
generally accepted that there are definite medical indications which call for methods 
to avoid conception; possibl}’' these should be extended to include certain social and 
economic situations if important from the medical viewpoint. If so, why not legalize 
this activity, through the medium of professional organization? 

I do not feel that I have created an 3 ' false impressions in mj' article. Until the 
dissemination of contraceptive advice through clinical facilities can be placed on 
a basis acceptable to the profession as well as to legally constituted authorities, 
we must look for further objections to the present scheme. All public dispensary 
facilities, no matter what their particular field of activity, should operate on the 
same plane of official supervision and control, and to stress this aim I consider 
to be one of the main purposes of my article. If this is unattainable, a discussion 
of pertinent facts does not appear to be out of place. It is only by this means 
that the abuses which have developed maj"^ be adequatelj’ handled and eliminated. 

George IF. Kosmah, M.D. 

New York, December 15, 1940. 


Item 


American Board of Obstetrics and Gynecology 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted by the entire Board, meeting at Cleveland, 
Ohio, from Maj' 28 to June 2, 1941, immediately prior to the opening of the annual 
meeting of the American Medical Association. 

Application for admission to Group A (Part II) examinations must be on file 
in the Secretaiy ’s Office not later than March 1, 1941. 

Formal notice of the time and place of these examinations will be sent each 
candidate several weeks in advance of the examination dates. 

Candidates for reexamination in Part II must make written application to the 
Secretarj^'s Office before April 15, 1941. , 

The Board requests that all prospective candidates who plan to submit appli- 
cations in the near future request and use the new application form which has 
this 3 'ear been inaugurated by the Board. The Secretary will be glad to furnish 
these forms upon request, together with information regarding Board requirements. 
Address Dr. Paul Titus, Secretar 3 ', 1015 Highland Building, Pittsburgh (6), 
Penns 3 'lvania. 
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In your article, you infer on page 654 that if public health departments include 
contraceptive sendee, such activities are in conflict with “established Federal 
Statutes.” Again allow us to correct you. The Federal Statutes on contraception 
apply only to distribution and importation of books and materials by mail or com- 
mon carrier. They have been interpreted in the case of U. S. vs. One Package, 
86F 2nd 737 (C. C. A. 2nd 1936) in the words of the decision. “Not to prevent 
the importation, sale, or carriage by mail of things which might intelligently be 
employed by conscientious and competent physicians for the purpose of saving 
life or promoting the well-being of their patients.” 

You may recall that this case was not taken bj-^ the Government to the United 
States Supreme Court for review because the U. S. Attorney General accepted this 
decision as law. It is, in consequence, definitive. The Federal Law, therefore, has 
no bearing on activities of a state public health department in providing contra- 
ceptive service. 

The state laws, where they are restrictive, constitute the only barrier; otherwise 
the right of the physician to prescribe contraceptives for the patient has been un- 
challenged. In two states, Connecticut and Massachusetts, state laws have been 
construed by the courts as prohibiting physicians from advising on contraception. 
These laws state respectively that the use of a contraceptive is illegal, and that 
offer or issuance of a contraceptive is illegal. Curiously, medically indicated abor- 
tion and sterilization are legal in both states! 

Tour article contains so much that is helpful, sound and constructive that we 
regret the inclusion in it of any statement which is not in harmony with facts. 
Knowing that you would not wi.sh to create a false impression, we are sending 
these corrections, and trust that they will receive early publication and prominence 
comparable to that of your excellent article. 

Richard N. Pierson, M.D. 

Rohert L. Dichinson, M.D. 

Ira S. Wile, M.D. 

Woodhridge E. Morris, M.D. 

Eepresenting the Birth Control Federation of America. 

New York, December 2S, 1940. 

A Reply 

The foregoing letter is answered herewith by the undersigned as an individual, 
not as an editor of the Jouunal. What I have to say therefore has no official 
implications in so far as this publication is concerned. 

To begin with, I do not feel that I have erred in stating that most of the 
extramural clinics, namely those not connected with established hospitals, which 
exist for the public dissemination of contraceptive information, are operated without 
the pale of the law. The question of their supplying a demand for such services, 
is not under consideration. However, to the best of my knowledge, these particular 
clinics, sponsored by the Birth Control Federation of America, are not licensed by 
any constituted authority and therefore are not subjected to official control, regu- 
lation, or inspection, such as is imposed upon estabbshed dispensaries. 

I repeat that I do not refer to those contraceptive clinics which are part and 
parcel of a hospital service but to those of definitely extramural character in which 
little distinction is drawn, in most instances, between perhaps questionable social 
and definite medical indications. It is here, I believe, that abuses can and do 
arise, a fact to which many physicians can testifJ^ Not only the indigent but 
many other women freely patronize these readily accessible facilities in response to 
a widespread propaganda backed apparently by unlimited funds. The Journal of 
the American Medical Association, quoted by the protestants, shows that only 34 
per cent of the treated patients come definitely into the indigent group, that 60 
per cent of the total were given advice and treatment without any, or for a nominal 
charge (i.e., they were considered indigent), which still leaves about 40 per cent 
who, as a matter of fact, should not have been accepted under the common dis- 
pensary laws. 
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New England Obstetrical and Gynecological Society. President, Frederick L. Good. 
Secretary, E. J. Heffernan, 475 Commonwealth Avenue, Boston, Mass. Meet- 
ings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. President, John Vruwink. 
President-Plect, T. Floyd Bell. Secretary-Treasurer, William Benbow Thomp- 
son. Next meeting, Los Angeles, Calif., November 5 to 8, 1941. 

Washington Gynecological Society. President, B. L. Sylvester. Secretary, W. E. 
Thomas, 1830 K. Street, N. W., Washington, D. C. Fourth Saturday, October 
to May. 

New Orleans Obstetrical and Gynecological Society. President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. President, E. Lee Dorsett, Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. President, T. Henshaw Kelly. Secretary, E. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Eegular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Eoy Grogan. 
Secretary, J. Mclver, 714 Medical Arts Building, Dallas, Texas. Next meet- 
ing, Galveston, Texas, September, 1941. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gynecological Society). President, Bussell W. Allen. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Francis E. Irving. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, Eva F. Dodge, 519 Dexter Avenue, Mont- 
gomery, Ala. Next meeting. Mobile, Ala., April, 1941. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month at 
Gunter Hotel. 


Books Received 


L. EMMETT HOLT. Pioneer of Children’s Century. By E. L, Duff us and L. 
Emmett Holt, Jr. Foreword hy Edwards A. Park, Professor of Pediatrics, Johns 
Hopkins University. Illustrated, 295 pages. D. Appleton-Century Company, New 
York, 1940. 

MULTIPLE HUMAN BIETHS. By Horatio Hackett Newman, Ph.D., Sc.D., 
Professor of Zoology, University of Chicago. Illustrated, 214 pages. Doubleday, 
Doran & Co., New York, 1940. 

FOEEIGN BODIES LEFT IN THE ABDOMEN. The Surgical Problems and 
Legal Problems. By Harry Sturgeon Crossen, M.D., School of Medicine, Washington 
University, and David Frederic Crossen, LL.B., School of Law, Washington Univer- 
sity, St. Louis. With 212 illustrations, including 4 color plates, 762 pages. The 
C. V. Moshy Company, St. Louis, 1940. 

DISEASES AFFECTING THE VULVA. By Elizabeth Hunt, M.D., Ch.B. 
(Liverp.), Honorary Physician to the Skin Department, South London Hospital for 
Women, etc. With 36 illustrations and 18 plates in color. The C. V. Moshy Com- 
pany, St. Louis, 1940. 



ROSTER OF AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES^ 

(Appears in Jamiary, April, July, October) 

American Gynecological Society. President, E. J. Litzenberg. Secretary, Richanl 
W. TeLinde, 11 East Chase Street, Baltimore, Md. Next meeting. May 20 
to 28, 1941, Broadmoor Hotel, Colorado Springs, Colo. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, Frederick H. Falls, Chicago, 111. Secretary, James R. Bloss, 418 
11th Street, Huntington, W. Va. Annual meeting will be held at the Home- 
stead, Hot Springs, Va., September 11 to 13, 1941. 

Central Association of Obstetricians and Gynecologists. President, Thomas B. 
Sellers, New Orleans, La. Secretary-Treasurer, W. F. Mengert, Iowa Citj-, 
Iowa. Next meeting. New Orleans, La., Fall of 1941. 

South Atlantic Association of Obstetricians and Gjmecologists. President, M. P. 
Rucker, Richmond, Va. Secretary, Robert A. Ross, Durham, N. C. Next 
meeting, February 7 and 8, 1941, Jacksonville, Fla. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Norman F. Miller, 
Ann Arbor, Mich. Secretary, Philip F. Williams, 2206 Locust St., Phila- 
delphia, Pa. Next meeting, June 2 to 6, 1941, Cleveland, Ohio. 

New York Obstetrical Society. President, Thomas C. Peightal. Secretary, Ralph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, Roy W. Mohler. Secretary, John 
0. Hirst, 500 North 20th St., Philadelphia, Pa. First Thursday, from 
October to May. 

Chicago Gynecological Society. President, Harold K. Gibson. Secretary, James A. 
Gough, 104 S. Michigan Ave., Chicago, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, George G. Cochran. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, Abraham Samuels, 
Secretary-Treasurer, Frank K. Morris, 11 East Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, E. W. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, 0. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Esther C. Wallner. 
Secretary, Samuel S. Gordon, 520 Heyburn Building, Louisville, Ky. Fourth 
Monday, from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, S. A. Chalfant. 
Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First 
Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. President, Raymond S. Titus. Secretary, Judson A. 
Smith, 262 Beacon St., Boston, Mass. Third Tuesday, October to March, 
Harvard Club. 

‘Changes, omissions, and corrections should be addressed to the Editor of the 
Journal. 
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thorough investigative study, no gross pathologic changes are revealed 
as possible precipitating factors. To restrict this widely used term 
within such narrow limits means the probable overlapping of factors, 
for the separation of an anatomic lesion from a functional disorder, is 
not possible in every ease. AVhile the uterus is the final source of the 
bleeding and the ovaries directly control the function of the uterus, it 
is required that the thorough examination include the entire body, the 
environment, the habits, and complete laboratory investigations. Bleed- 
ing due to myomas, polyps, pelvic inflammatory disease, or gestational 
states obviously is not functional in type. Nor can demonstrable con- 
stitutional affections, such as anemia, cardiac diseases, nutritional up- 
sets, and other general disorders that are frequently associated Avith 
abnormal bleeding from the uterus, be interpreted as functional. 

In this rcAueAv Ave offer no ncAV classification, as the present nomen- 
clature is too firmty imbedded in the medical indices. The second 
reason for not submitting a ncAv system of classification is that Ave feel 
the present tendency of each inA^estigator to apply his oaagi terminology 
has done much to becloud the minds of the medieal profession. The 
third reason is the inadvisability of applying inadequate terms to condi- 
tions and changes not fully understood. 

Impressed by the marked frequency Asdth Avhieh the diagnosis of func- 
tional bleeding is made in the presence of demonstrable gross pathology, 
Ave have collected a series of cases in AA'hich the primary complaint Avas 
“abnormal uterine bleeding.” The series is large enough to permit 
conclusions, Avithout recourse to other Avorks. Our interpretations are 
based entirely on our elinicopathologic findings, and the human element 
must be considered in this report. The complaint of abnormal bleeding 
is probably the most frequent symptom Avhich the gynecologist is called 
upon to treat. The treatment of this symptom AAuthout an honest at- 
tempt to determine the cause, and resorting to the use of therapeutic 
agents because of their glamour appeal to the patient and the doctor, has 
led us to accept the term “buttoekal s>ti drome,” AAdiich includes those 
patients Avho receiA^e their routine injections of minerals, drugs, and 
hormones “per gluteum” AAuthout rhjnne or reason. Fortunately the 
potency of most of the accepted agents is so Ioav as not to constitute a 
potential danger to the future Avelfare of the patient. Certainly the 
prolonged course of therapy is not only a drain on the financial status 
of the patient, but AviU in time undermine the patient-doctor relationship. 

Because of the frequency of endocrinopathies in early adolescence 
and during the climacteric, our cases have been limited to those patients 
in the third and fourth decades of life. The complaint of pain, the fear 
of cancer, or the admission of possible pregnancy has removed the 
patient from this series. Though some hold that certain constitutional 
types are prone to menstrual aberrations, Ave have found no evidence 
in our series to support this ; a more correct deduction Avould probably 
have been obtained if the investigators had delved more deeply into the 
patient's history and habits. To speculate concerning the unknoAvn 
is usually entertaining but certainly profitless to the clinician; expensive 
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Erle Henriksen, M.D., Los Angeles, Calif. 

(From the Department of Obstetrics and Gynecology, University of 
Southern California) 

N otwithstanding the tremendous advances made in our Imowl- 
edge of the activities of the female genital tract, the fundamental 
causes of either normal or abnormal bleeding are still not fully under- 
stood. With the advent of fashionable organotherapy into the thera- 
peutic armamentarium of the gynecologist, a voluminous literature has 
accrued, tending to make the evaluation of the innumerable forms of 
therapy impossible. A perusal of the literature on the subject of “ab- 
normal uterine bleeding” or “functional uterine bleeding” reveals that 
most articles consist of three parts, i.e., the reiteration of accepted facts, 
the brief recapitulation of the history of the subject, and a prolix dis- 
cussion of the therapeutic values of the discussed agent. The second 
perusal of the literature discloses the alacrity with which many authors 
can get on and get off of the endocrinal bandwagon, with no evidence 
that they have profited by their enthusiastic errors of judgment. In- 
consistency of interpretation of the clinieopathologic picture super- 
imposed on an ever increasing trend to group all forms of menstrual 
aberrations as endoerinopathic manifestations is so prevalent as to 
confute even the established facts. Though disturbances of menstrua- 
tion are symptoms of the variations in the ovarian-uterine relationship 
rather than entities, and it is the fashion of many to consider these 
variations as glandular in origin, nonglandular factors do play a major 
role and must not be overlooked. The widely used and abused term 
“functional bleeding” is limited to those cases in which, following a 
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In Table I Ave have listed 1,500 cases, for Avhich Ave have complete 
clinicopathologic data ; no hormonal studies have been included. I have 
personally studied these cases. For convenience, Ave group our cases 
of bleeding into three major groups: (1) Those associated Avith the 
gestational states, (2) those Avith anatomic or functional diseases of the 
genital tract, and (3) those due to associated causes. In Fig. 1, the 
major causes are diagrammatically presented. In studies of this type 
it is difficult to determine the exact border betAveen normal variations 
and actual pathology, but an honest attempt has been made to present, 
Avithout bias, the purely clinicopathologic evidence. There is an over- 
lapping of factors, for a large myoma must influence the ovarian and 
endometrial relationship ; thus the possibility of coincidental occurrence 
must be considered. Most of these eases Avere treated as “functional 



bleeding” prior to the flnal diagnosis, and the frequency of this mis- 
interpretation Avill be emphasized in certain of the major classiflcations. 
For convenience of presentation, the series has been divided into tAvo 
groups: flrst, those in Avhich the actual specimen removed at surgery 
Avas studied or in Avhich the diagnosis Avas made by visualization or 
palpation of the causative factors, and second, those cases in Avhich the 
diagnosis Avas made Avith the assistance of endometrial and (or) cervical 
tissue examination. 


CAUSE OP BLEEDING UNKNOAVN 

In 197 (13.1 per cent) instances, a careful study of the clinical history 
and removed corpus uteri offered no clue as to the cause of the patient’s 
complaint of abnormal bleeding. In 84 of these eases Ave have sufficient 
ovarian tissue for histologic study and in all instances, evidence of 
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and frequentlj^ filled with dangerous consequences to the patient. The 
indiscriminate use of various advocated drugs, hormones, vitamins, and 
mechanical procedures is an indication of either the gullability of the 
clinician, the improper interpretation of the clinical findings, or actual 
ignorance. It is onlj^ proper at this point to add that I have been 
guilty of all three points on manj’^ occasions, therefore the casting of 
stones is performed by hands not entirely unstained. 

The diagnosis of abnormal bleeding cannot always he made by any 
combination of history taking, physical examination, or the ordinary 
laboratory tests. A studj^ of the endometrium is a valuable adjunct 
without which the diagnosis is often inaccurate and the resultant therapy 
empirical. Though hormonal studies ai’e often helpful and even indi- 
cated in a few instances, the quantitative determinations reveal nothing 
of the qualitative activities of the hormones or the ability of the various 
organs to assimilate them. Bleeding may and does occur from any type 
of endometrium, and though the endometrial biops}’’ will indicate the 
type of endometrium, it does not always form a safe basis for the predic- 
tion of the cause of bleeding. Nor do the changes in the endometrial 
patterns permit a separation of primary or secondarj^ ovarian involve- 
ment, thus the true value of the biopsy is its negative information. 

Table I. Major Factors Interpreted as the Causes of Abnormal Bleeding in 
1,500 Women Between the Ages of 20 and 40 Years, With the Primary 
Complaint of Abnormal Uterine Bleeding 

Group A includes those cases in which either the specimen removed at surgery was 
obtained or the major factor was visualized or outlined by examination. Group B 
includes those cases in which the diagnosis was made with the aid of endometrial 
and/or cervical tissue. 




PER CENT 

PER CENT 

THE MAJOR FACTORS 

NUMBERS 

OP GROUP 

OF SERIES 

Group A ; 




Causes of bleeding unknown 

197 

27.0 

13.1 

Cervix, benign lesions 

148 

20.2 

9.8 

Mj’omata uteri 

108 

14.8 

7.0 

Ovary 

70 

10.4 

5.0 

Pelvic inflammatory disease 

76 

10.4 

5.0 

Cervix, malignant changes 

57 

7.8 

3.8 

Tubal gestation 

27 

3.7 

1.8 

Senile vaginitis 

17 

2.3 

1.1 

Endometriosis interna 

16 

2.2 

1.1 

Urethra 

4 

0.54 

0.26 

Eectum 

3 

0.4 

0.2 

Total 

729 



Group B: 




Follicular phase 

187 

24.0 

12.4 

No changes; possible functional 

124 

16.0 

8.2 

Public 

103 

13.4 

6.8 

Endometrial polyp 

102 

13.2 

6.8 

Incomplete menstruation 

82 

10.6 

■ 5.4 

Endometrial hypertrophy 

70 

9.1 

4.6 

Postabortal 

53 

6.9 

3.5 

Intermenstrual bleeding 

33 

4.3 

2.2 

General group 

8 

1.0 

0.53 

Postradiation 

5 

0.6 

0.32 

Tuberculosis 

2 

0.3 

0.13 

Abnormal gestation 

2 

0.3 

0.13 

Total 

771 
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reason for their use. Some clinicians have a routine schedule of injec- 
tions, usually beginning with the estrogenic substances, then changing 
after a specified number of injections have been given. This is un- 
fortunate, especially in large clinics, as the patient is frequently lost 
sight of and the injections continue over a period of years, the patient 
enjoying a probable psychic uplift from the injections and in time for- 
getting why she received the first treatment. The results of this varied 
form of therapy cannot be evaluated. Too frequently patients without 
demonstrable abnormalities return to normal, so far as bleeding is con- 
cerned, before the investigation is completed and proper therapy can be 
instituted. Thus, what constitutes proper therapy is questionable. A 
low hemoglobin can directly precede as well as follow menometrorrhagia, 
and it is extremely important to always bear in mind that the individual 
threshold of anemia, as a factor, varies considerably. A more complete 
preoperative study of the patients in this group and a knowledge of the 
limitations of various therapies along with an appreciation of the im- 
portance of constitutional disorders, ma}" have prevented the indications 
for surgery in many instances. 


THE CERVIX 

In 148 (9.8 per cent) patients, the cervix was considered the source 
of the abnormal bleeding. Endometrial studies were made in 71 of these 
eases and 39 showed definite inflammatory reaction of the endometrium 
removed from the lower uterine cavity. This is consistent with our 
punch biopsy studies of the endometrium in the presence of chronic 
endocervicitis. The majority of these cases showed an actual extension 
of the inflammatory process into the lower portion of the uterus. That 
such an inflammatory process can serve as a causative factor is accepted, 
though frequently overlooked. In 91 cervices, polyps arising from 
various levels of the cervical canal were demonstrated. Bleeding in the 
presence of a polyp is usually metrorrhagic in type and varies markedly 
in amount. However, it is not uncommon to find even large polyps in 
the absence of menstrual aberrations. Apparently some other factor 
besides the actual presence of a foreign body may serve as the instigator 
to the abnormal bleeding in this group. Examination of the endometrium 
in the presence of cervical polyps has shed no light on the cause from 
this standpoint. The so-called “erosion” of the portio vaginalis of the 
cervix must also be considered, though the bleeding is usually very scant 
and tends to follow trauma. 

The management of cervical lesions is threefold in type: (1) The 
interpretation of the pathologic changes by careful visualization of the 
cervix with properly taken biopsies, when doubtful areas are noted. 
We place little credence in either the iodine test or the eolposeope, except 
for the psjmhologic effect which such procedures seem to have on the 
patient. Adequate exposure and good light seem suffieient. We feel that 
there is a tendency on the part of many to place too much dependence on 
the iodine test, and we have practically discarded it from our clinical 
armamentarium. To use the eolposeope properly requires a thorough 
knowledge of the cervix, as visualized under magnification, a knowledge 
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normal cellular function is present. From a study of these cases post- 
operatively, it is our impression that hysterectomy in the presence of 
normal ovarian tissue is not followed by signs or symptoms of ovarian 
degeneration, though it does appear probable that some modification of 
the ovarian action may occur. 

What is the microscopic appearance of normal ovarian function? Our 
interpretation is purely cellular and takes no notice of possible and 
even probable upsets of the ratio-relation between the various follicular 
responses and the effects such disruptions may have upon the uterus, 
the pituitary, and other glands of the body. There has been no constant 
relation between the presence of cystic ripening follicles and the en- 
dometrial patterns so far as the complete follicular cycle can be demon- 
strated. Normal appearing follicular elements with evidence of corpus 
luteum formation presupposing ovulation are accepted as the norm. 
But we do find normal appearing endometrium, myometrium, and ovaries 
in patients with clinical evidence of abnormal uterine bleeding. Selec- 
tive staining of tlie vascular channels and the ratio of the myometrial 
elements has offered no clue to possible causative factors. Too many 
of the ovaries removed at the time of hysterectom}’- contain normal 
appearing corpora hemorrhagica, misinterpreted both clinically and . 
pathologieallj’- as "chocolate cysts of Sampson.” Ovaries with thin- 
walled cysts are removed and their importance as causative factors in 
abnormal bleeding is open to doubt, as many of them are nothing more 
than evidence of augmented ovarian activity. The endometrial pattern 
is correlated with the menstrual history, and though the fallacy of this 
is appreciated, the conclusions in this group are dependable from a 
clinical point of view. An attempt to link the presence of corpus luteum 
cysts as major factors in abnormal bleeding, especially when the endo- 
metrium is of the secretory type, is not conclusive. However, cysts of 
this type do apparently serve as a factor in some of the cases. To 
illustrate the discrepancy of endometrial response, we do find the 
follicular pattern as well as the luteal pattern in the endometrium asso- 
ciated with corpus luteum cysts. Thus another stumbling block to any 
theory of interrelationship is presented, and the value of the endometrial 
biopsy correlated with the pelvic findings is not absolute in its interpreta- 
tion. Why these cases bleed and how to treat them are some of the 
bugbears of the investigative gynecologist. Fortunately most of the 
patients falling into this group, will, in spite of conservative therapy, 
recover spontaneousl 5 ^ It is highly probable that the glandular system 
can be disarranged temporarily, thus the admonition that so-called 
"functional” bleeding cases be treated conservatively as long as possible, 
hoping that the disrupted system will rearrange itself and a spontaneous 
recovery result. It is our opinion that many of the "cures” of the ex- 
ploited agents frequently exposed as inert, would have recovered re- 
gardless of the medication employed. 

One hundred and twenty-three of the 197 patients received endoerinal 
therapy in various forms, frequently supported with minerals and 
vitamins. A review of many of the therapeutic charts offers no logical 
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Myomas . — The relative infrequency of myomas as a possible cause of 
abnormal uterine bleeding is explained in our selection of the cases 
for this series. In the 108 (7 per cent) women with demonstrable 
myoma, the majority of the myomas were intramural in location. We 
have been impressed with the frequency of endometrial polyps occurring 
in the presence of myomas as a possible factor in the oft repeated state- 
ment that the endometrial pattern is of the endometrial hyperplasia type. 
A similar disorderly endometrial pattern is frequently present because 
of the pressure of the encroaching tumor on the endometrial layers. 
Dilated glands, dense stroma, and other changes consistent with the 
frequently accepted picture of endometrial hyperplasia lead to a mis- 
interpretation of the causes of bleeding. This misinterpretation also 
accounts for the statistical studies showing an increase in the number 
of endometrial hyperplastic reactions as an indication of myoma-ovarian 
dysfunction factors in the origin of myoma. There is no demonstrable 
distinction in the symptomatology or in the pathologic picture of the 
myomatous and the nonmyomatous uterus. The subserous nodules have 
little effect on the uterine musculature while the nodule located in the 
submucosal position is often associated with diffuse hyperplasia of the 
uterine wall ; a subsequent involvement is then frequently found in the 
neighboring endometrium. The intramural tumors are found with and 
without demonstrable hyperplasia of the surrounding tissue and the size 
of the tumor mass does not always predict the presence of these changes. 
Thirty-eight uteri showed no demonstrable changes in either the endo- 
metrium or the myometrium, except for the actual myomatous nodules, 
yet some of these eases Avith minimal tissue changes gave evidence of pro- 
fuse and prolonged hemorrhage. Histologic studies of ovarian tissue in 
the presence of large myomas in 28 instances showed definite thickening 
of the tunica albuginea in 21 instances, sufficient to interfere Avith nor- 
mal ovarian function. HoAvever, Ave do find large myomas in the absence 
of abnormal bleeding, shoAving normal endometrium and normal ovaries 
AAdth corpora lutea. Thus, the presence of large tumor masses does not 
necessarily predicate abnormal oA’^aries. This mechanical impediment 
to normal ovarian activity may serve as one of the factors of abnormal 
bleeding; it may also be assumed on the basis of histologic study and 
the correlation of the clinical findings, that the menopausal symptoms, 
frequently the sequelae to hysterectomy for myomas, are not necessarily 
dependent on either the removal of the uterus or the mechanical inter- 
ference of the ovarian blood supply. Our investigation does not support 
the frequent contention that endometrial hyperplasia, supposedly an 
indication of hyperestrinism, is a common occurrence in myomatous 
uteri. If our tissue studies have been correctly interpreted, there seems 
to be a definite ovarian dysfunction rather than a hyp erf unction. It 
must be appreciated in this t.Aqie of study that the presence of a myoma 
has classified the case as bleeding of an organic origin rather than of a 
possible so-called functional etiology. 

Though not necessarily concerned AAuth this study, careful examina- 
tion of the round ligaments Avas carried out in every instance, and we 
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few of us have even without magnification. To acquire a working ability 
with this instrument predicates careful correlation between the visual 
pattern and the histologic findings in hundreds of cases. We feel that 
this instrument does have possibilities, but to advise its routine use by the 
practicing gynecologist, as a dependable adjunct in the ruling out of 
early malignant changes of the cervix, does not seem warranted. Our 
routine studj^ of the cervix consists of adequatel 3 ’- exposing the cervix, a 
strong light, careful cleaning of the eeiwix to remove foi’eigm substance, 
palpation of the portio vaginalis preferablj’- with the ungloved finger, 
and the excision of suspicious areas for microscopic studj'. (2) Adequate 
dilatation and studj'’ of the cervical canal to rule out potyps, canal 
abscesses and strictures, and endoeervical malignancies. (3) Proper 
selection of either the cauterj’- or one of the various surgical procedures. 

The delicate application of the nasal tipped cauteiy to cervical gland 
C 3 "sts is only of cosmetic value, and when repeated at frequent intervals, 
ma 3 ’' serve as a factor in producing strictures of the external os. If 
cauterization is indicated, it should be thorough. Local heat, either in 
the form of douches or by one of the man 3 '- mechanical apparatus, is fre- 
quentl 3 ’’ of value before actual cauteiy or surger 3 ’-, especiall 3 ’- in the 
presence of marked infection and tissue edema. No cervical manipula- 
tion should he undertaken in the presence of an acute infection of the 
cervix or with demonstrable extension of the inflammator 3 ’' process into 
the parametrial regions. We have stressed the importance of palpating 
the uterosaeral ligaments, and the presence or absence of induration of 
these ligaments guides our therapeutic procedure. In this series, 4 
women complained of severe lower abdominal pains following cauteriza- 
tion, and on examination were found to have either a fiare-up of a 
previous pelvic inflammator 3 ’’ disease or an extension of the cervical in- 
flammatoiy process into the parametria; 2 patients developed pelvic 
abscesses and 5 patients presented with abscesses of the cervical canal. 
Though not included in this series, we have post-mortem evidence of two 
patients who, following deep cauterization of acutel 3 ’- infected cervices, 
developed streptococcal peritonitis and multiple abscesses scattered 
throughout the bod 3 '. 

Of the 91 pol 3 'ps studied, malignant changes were demonstrated in 
one instance. A tissue review of 400 cervical pol 3 ’^ps revealed 7 malig- 
nancies; this does not include those patients found to have fundal 
malignancies, associated with the incidental potyp. This is not a true 
index of the percentage of malignant pobv^ps, as it is not an exaggeration 
to assume that approximate^ 25 per cent of the pol 3 ’^ps removed are not 
subjected to microscopic stud 3 ^ A probable figure would be that 2 per 
cent of the polyps arising in the cervix will show malignant changes. 
The oft repeated statement that cervical potyps are found more fre- 
quently in women who have borne children is not consistent with our 
findings. Of 183 women with cervical pol 3 ^ps, 39 (21 per cent) women 
had never been pregnant ; thus statisticall 3 ’- speaking, potyps are nearl 3 ’’ 
twice as frequent in women who have never borne children. In spite of 
tile apparent low incidence of malignancy, eveiy polyp should be 
subjected to microscopic stud 3 '. 
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PELVIC INFLAMMATORY DISEASE 

No attempt is made to separate the postabortal type of pelvic inflam- 
matory lesion from the speciflc form. Of the 76 (5 per cent) cases 
presenting in this group, the bleeding probably results from disturbances 
to the ovary, sufficient to interfere with its regulation of menstruation. 
A second possible factor is the direct extension of the inflammatory 
process into the myometrium, thus preventing normal endometrial 
changes by disturbing the uterine vascular bed. The ovarian changes 
are usually mechanical, the capsule being thickened secondarily to the 
inflammatory process and thus preventing ovulation. It must be under- 
stood that the ovary does possess remarkable powers of rehabilitation, 
and all forms of conservative therapy should be utilized before resorting 
to surgery. As stated above, biopsj'- studies of the ovary at the time of 
pelvic surgerj’- frequently permit prediction of the probable time of on- 
set for menopausal symptoms. However, in many instances, leaving 
these grossly normal but physiologicallj’^ impotent ovaries is of psychic 
rather than glandular importance. We have been unable to demonstrate 
any harm in leaving these physiologically inactive ovaries following 
surgery, and it does salve both the surgeon and patient. The probability 
of such handicapped ovaries forming large cysts and thus requiring 
further surgical intervention is possible, and though this has long been 
an argument in favor of removing both ovaries, our studies do not sup- 
port this argument. It is true that immediately following any type of 
pelvic surgery, one or both ovaries may become markedly enlarged. 
The majority of these enlarged ovaries will return to normal size in 
from two to three months without any form of therapy. The cause of 
this enlargement, even in the absence of actual trauma to the ovary or 
the tissue in its immediate vicinity, is not Imown. It is shoivn that 
hysterectomy following a previous bilateral salpingectomy is 8 times 
more frequent than oophorectomy following a previous hysterectomy and 
(or) salpingectomy. We have noted no evidence to support the state- 
ment that the removal of one ovary will alter the future activitj^ of 
the remaining ovary, assuming of course that the remaining ovary is 
normal at the time of surgery. One of our patients whose right tube 
and ovary were removed along with the appendix at the age of 9 years, 
had three normal pregnancies and finally presented with a large symp- 
tomatic myoma. Biopsy studies of the remaining ovary showed normal 
functioning tissue. We have been impressed by the frequency with 
which the right tube and ovary are removed in the presence of ap- 
pendiceal lesions, the operative diagnosis usually being cysts of the 
ovary or chronic inflammatory changes. Tissue studies usually reveal 
a low grade perisalpingitis. Both tube and ovary, if left intact, will 
return to normal within a very short period of time following the re- 
moval of the inflamed appendix. The use of the McBurney incision 
protects the left tube and ovary. 

CARCIN05IA OF THE CERVIX 

Fifty-seven (3.8 per cent) women complained of irregular bleeding 
or spotting without either pain or the admitted knowledge of a pelvic 
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cannot ascribe to the statement that there is an associated hypertrophy 
of these ligaments in the presence of myomas. We do see definite en- 
largement of the round ligaments, but we also see definite atrophic 
changes. 

THE OVARY 

The most difficult group for classification are those cases in which 
the ovary is designated the precipitating factor, for even in the presence 
of large tumors, with a very small amount of demonstrable functioning 
ovarian tissue, normal function may be maintained. Frequently the 
bleeding may be the result of hyperemia secondary to the large pelvic 
mass. Histologic studies of grosslj’- normal ovaries in the presence of 
symptomatic retroposition of the uterus, myomas, or chronic inflamma- 
tory lesions of the pelvis will often disclose a definite increase in the 
fibrous tissue ■with an associated decrease in the epithelial elements of 
the ovary. That such an increase of inactive elements in the ovary 
predicates a decrease in the normal function of the gland is a logical 
deduction. However, what degree of upset in the fibrous-epithelial 
tissue ratio determines a derangement of function must vary with the 
individual; here again enters that so-caUed refractive index of ovarian- 
uterine relationship. This inability to determine the passing of the 
ovarian tissue pattern from the normal state to that of a pathologic state 
adds to the difficulty of indexing the ovary as a factor in the cause of 
abnormal uterine bleeding. HoAvever, abnormal changes in the ovaries 
of 76 patients (5 per cent) were accredited as being the cause of this 
disorder. In reviewing more closely the clinical manifestations of this 
group, we could find no typical bleeding pattern peculiar to ovarian 
pathology. There were 7 malignancies of the ovary, and of these, 5 had 
received various forms of endocrine therapy. Granulosa cell tumors 
were present in two instances and one of these patients had received 
large amounts of estrogenic substance over a period of five months prior 
to surgery. Hemorrhagic cysts and other types of cysts arising from 
the follicular apparatus accounted for the remainder. The absence of 
dermoid cysts, fibroma, and endometrial cysts is explained bj'’ the fact 
that they are usually associated with pain as the outstanding complaint. 

Eegardless of the increasingly voluminous reports on the importance 
of the uterus in relation to normal ovarian function, we feel that if 
the tissue study of the ovary at the time of hysterectomy reveals normal 
functioning follicular elements, the function -swll continue as normal 
after the removal of the uterus. We base this conclusion on the clinical 
findings of these patients following surgery. It must be admitted that 
the proper procedure would be to re-examine the ovaries several years 
following the first examination, but this is a difficult thing to do. We 
do not think that experimental studies in lower animals can be trans- 
posed to include women, so far as this reaction is concerned. By care- 
fully studying the ovaries it is possible to predict whether or not the 
patient will develop menopausal sjTnptoms following surgery. It must 
be stressed that what constitutes clinical evidence of ovarian dysfunc- 
tion is not too dependable from a statistical approach. 
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ENDOaiETEIOSIS INTERNA 

Heterotopic endometrial tissue was found in the myometrium of 16 
(1.1 per cent) uteri, removed with the diagnosis of “fibrosis uteri” 
and because of uncontrollable uterine bleeding. Though this lesion 
is not a rare entity, menstrual distress rather than abnormal bleeding 
is the predominant complaint. Adenomyomas were also a frequent 
occurrence in the mj’-oma group. Bleeding is probably due to a lessened 
efficiency of uterine musculature, and also secondary to a congestion 
of the endometrial venous plexus, arising from the interference to the 
normal vascular bed. 


THE URETHRA 

Adequate proof that the patient’s interpretation of her complaint 
is of little factual value is well borne out by 4 (0.26 per cent) patients 
complaining of abnormal bleeding ; examination in each instance revealed 
the urethra as the source of the bleeding. 

THE RECTUM 

This group should be classed as an oddity. Three (0.2 per cent) 
patients with suspected uterine bleeding were found to have bleeding 
hemorrhoids. Of further interest is the history of one patient who had 
been treated extensively with endoerines ; little relief was obtained with 
this form of conservative therapy. 

CASES INTERPRETED WITH THE AID OF ENDOMETRIAL STUDIES 

The Follicular Phase . — In 187 (12.4 per cent) patients, a thorough 
general and pelvic examination revealed no cause for the abnormal 
bleeding. In the majority of these cases the basal metabolic rate was 
also studied. Endometrial studies showed histologic patterns, consistent 
with those changes interpreted as occurring in the follicular or prolifera- 
tive phase of the menstrual cycle. It is well understood that single 
punch specimens removed from the fundal portion of the uterine cavity 
do not always give the true endometrial picture, but this site is the most 
dependable and consistent in its response. Unfortunately it is in this 
group that our data do not permit an exact corroboration of the cyclic 
endometrial changes with the calendar phase of the menstrual cycle. To 
obtain such data, it is necessary to have dependable records of consecu- 
tive menstrual periods, tabulated by the patient at the time of occur- 
rence and not by memory during her visit to the clinic. Hospital records 
and dispensary notes are of no value. Of the 187 studies, there are 8 
endometria interpreted as typical endometrial hyperplasia. It is difficult 
to determine whether the condition commonly termed endometrial hyper- 
plasia is the same as the one to Avhich Cullen first applied the term, or 
Avhether the endometrial changes often discussed are due to hypertrophy, 
to edema, to Avhich the term endometrial hyperplasia has been loosely 
applied. This common discrepancy and loose handling of terminology 
is a serious obstacle to statistical studies. In favor of these 8 cases 
being true hyperplasia, 'secondary to hyperestrinism, is the fact that 
regardless of the various forms of hormonal therapy and repeated 
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mass. No early (Stage I) cases were found, and the youngest patient 
was 23 years of age; this patient received hormonal therapj’- for a 
period of eleven months prior to her first pelvic examination and 
finally came to the clinic because she was not satisfied with the type 
of treatment she was receiving. Twenty-three patients in this series 
received various forms of hormonal therapy; onlj^ 19 of the 57 patients 
gave a history of having had a pelvic examination before admission to 
the clinic. Of the 57 patients, studies of the endometrium were carried 
out in 41 cases, and of this group 2 showed changes suggesting endo- 
metrial hyperplasia. Subsequent biopsj'- studies of the endometrium 
were impossible because of the early institution of therapj’". In two in- 
stances carcinoma of the fundus wms found on curettage. One with the 
malignancy limited to an endometrial polyp revealed no further malig- 
nancy of the endometrium following hysterectomy. This is not a rare 
incident, though very disquieting to the pathologist who has not been 
too certain of the primary interpretation of the tissue removed by 
curettage. The relative paucity of fundal malignancies in this series is 
explained on the age limitations. 

TUBAL GESTATION 

Though the diagnosis of ectopic pregnancy, following the rupture 
with intraperitoneal hemorrhage, is not difficult, the so-called silent 
tubal pregnancy offers diagnostic problems. In 27 (1.8 per cent) cases, 
tubal pregnancy was erroneously diagnosed prior to surgery. The 
complaint was bleeding, and the most frequent diagnosis was pelvic 
inflammatory disease. In none of these 27 cases was pregnancy sus- 
pected. The value of the endometrial biopsy, in the presence of uterine 
bleeding as a 'diagnostic adjunct, is dependable if the tissue shows 
definite decidual changes in the endometrium. That deeidualike changes 
in the endometrium can occur in the absence of pregnancy has been 
proved, and though the finding of a decidualike reaction is suggestive, the 
study of the endometrium in this group was of little value. 

SENILE VAGINITIS 

Of the 17 (1.1 per cent) women with senile vaginitis, 9 had received 
radium for “benign functional uterine bleeding”; subsequent investiga- 
tion showed that none had endometrial studies prior to irradiation. Five 
of the 9 radiated patients received their treatments before the age of 
25 years. Three patients had been radiated for “temporary sterility,” 
with subsequent permanent destruction of the ovarian activity, followed 
bj^ atrophic changes of the vaginal mucosa. The response of this type 
of vaginitis, to specific hormonal therapy, has been very disheartening 
in our hands. Pelvic “house cleaning” for extensive endometriosis ac- 
counted for the remaining 5 patients. A review of the pathologj^ of one 
of these cases revealed that the “chocolate cysts of the ovaries” were 
simple hemorrhagic cj’-sts with ample normal ovarian tissue to warrant 
excision of the cysts rather than radical extirpation. Patients with 
infectious or chemical vaginitides complain of discomfort rather than 
vaginal spotting. 
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frequently only temporary. Studies made on the ovaries of individuals 
who have received various forms of gonadotropic substance frequently 
reveal tissue totally impossible of stimulation. Since, however, most 
patients give a history of having been benefited by the injections, the 
influence is either on a psychic basis or the injected substance must act 
directly upon the uterus. 

NO CHANGES ; POSSIBLE ENDOCRINOPATHIC MANIFESTATIONS 

The clinical histories are accurate enough in 124 (8.2 per cent) in- 
stances to permit a factual correlation of the endometrial pattern with 
the patient’s menstrual history. The usual complaint is of several 
profuse periods, following a preceding normal menstrual history. Not 
infrequently a careful questioning Avill reveal that the patient has had 
similar episodes of abnormal bleeding over a period of the past feAv 
years. The most satisfactor.y therapy is sj^ptomatic treatment of the 
occasional associated loiv grade anemia. HoAvever, low grade anemia is 
so common among the female patients of a large charity clinic, that its 
importance as a factor in this group must be open to doubt. The 
majority of these patients will return to a normal cyclic menstrual life 
with or Avithout the benefit of any type of treatment. In most of these 
eases, the endometrial studies have offered no clue as to Avhy the patients 
are bleeding and the majority of the endometrial patterns are of the 
luteal type, suggesting normal ovarian activity. Then there is the 
patient Avith the definite anemia, complaining of symptoms suggesting 
general debility, Avho occasionally gives a history of profuse bleeding, 
but more frequently complains of periods of amenorrhea. 

THE PUBLIC 

For Avant of a better descriptiAm term, Ave have used “The Public,” 
to include those 103 (6.8 per cent) patients aa'Iio, after careful question- 
ing and examination, including endometrial studies, Avere assured that 
their menstrual periods Avere normal. It is this type of patient, sus- 
ceptible to adAuce from the medical columns, the advertising brochures, 
friends, and family, that must be handled Avith the utmost care. Gather- 
ing pathologic evidence supports our impression that the continuous 
injudicious use of substitutional hormonal therapy, in the presence of 
normal functioning glands, Avill produce permanent destructive changes 
in the oAmry. Belying solely upon the patient’s unsupported statement 
that her periods are abnormal predicates, in many instances, improper 
and possibly dangerous therapy. The correct handling of this group 
necessitates a careful explanation to the patient that normal periods 
vary in cyclic appearance, duration of floAV, and amount of blood loss. 
Simple placeboes may be of Amlue in some instances. 

ENDOMETRIAL POLYP 

The curettings from 102 (6.8 per cent) patients AA^ere interpreted as 
being endometrial polyps ; certainly they are more common than usuallj^ 
accepted. The abnormal tissue response Avith the “SAviss-cheese” pattern 
leads many an unversed pathologist to diagnose endometrial hyperplasia. 



HENRIKSEN : CAUSES OF MENOJIETRORRHAGIA 


191 


curettage, hysterectomy was linally resorted to in order to control 
the uterine hemorrhages. The term endometrial hyperplasia has been 
bandied about with little attempt to apply it properly. In the first place 
it is a poor descriptive term, for a careful detailed study of the stroma 
will reveal that there is not an actual hyperplasia of the cellular elements, 
the increased density being the result of the increased size of the endo- 
metrial glands. Second, its persistent misuse in practically all benigu 
derangements of the endometrial patterns has rendered it of little 
scientific value. Careful review of the many articles and their attended 
photomicrographs and ease reports supposedly of endometrial hyper- 
plasia, amplify the fact that the majority of the cases are not endometrial 
hyperplasia. Endometrial hyperplasia is that change in the tissue 
pattern associated with a marked and persistent overproduction of the 
estrogenic substance, a total absence of o^uilation, and a clinical historj* 
of profuse uterine hemorrhages interspersed with periods of amenorrhea. 
The changes associated with persistent failure of ovulation, either the 
result of mechanical or physiologic impediments to normal ovarian 
activity, are not endometrial hyperplasia. The entire interpretation 
is so muddled and poorly understood that a dogmatic classification is 
impossible, as well as impractical. This ovarian dysfunction, associated 
vdth interference of ovulation, causes changes corresponding to the 
middle follicular or proliferative phase of the menstrual cycle ; to apply 
the term endometrial hyperplasia to all endometria, because of varia- 
tions in the size of the glands and possible alterations in the density of 
the stroma, is not consistent with the elinicopathologic investigations. 
This tendency to misinterpret the histologic picture has brought about 
confusion in the literature, because many of the therapeutic claims are 
based on these wrong interpretations. 

]\Ionthly endometrial biopsies from accepted normal women over a 
period of several years reveal that anovulatory periodic bleeding does 
occur in the absence of either demonstrable anatomical, endocrinal, or 
constitutional abnormalities. Thus the presence of the follicular type 
reaction of the endometrium in the late luteal phase of the menstrual 
cycle does not necessarily indicate either abnormal ovarian action, 
pathologic changes in the uterus, or permanent upset in the poly- 
glandular relationship. A single biopsy specimen, though valuable, must 
be interpreted with each case; carefully tabulated menstrual calendars 
supported by comments on the emotional, constitutional, and physical 
upsets are a necessary adjunct to correct interpretation of the ovarian- 
uterine relationship. Thickening of the capsule of the ovary, preventing- 
ovulation, with subsequent corpus luteum formation, in most instances 
is followed by a persistence, but not an oversecretion, of the follicular 
substance. Thus the endometrial picture is one suggesting a prolonged 
but rather sluggish response, instead of a hypersecretion of the estrogenic 
substance associated with endometrial hjqperplasia. The importance of 
the anterior lobe of the pituitary gland in these eases is appreciated but 
still speculative. Though gonadotropic therapy will elicit an occasional 
response suggesting reactivation of the ovaries, the response is all too 
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time. We have grouped these various changes with their numerous in- 
expiainable ramifications as endometrial dysplasias, which applies only 
to an abnormality of form, Avithout implying either the cause or the 
type of , the abnormal changes. 

POSTABORTAL 

Though the patients in this group strongly denied the possibility of 
pregnancy, both before and foIloAiung the curettage, 53 (3.5 per cent) 
patients had endometrial changes consistent with retained secundines, 
evidence of previous intrauterine pregnane^y. Into this group should be 
placed some of the so-called “follicular type” of endometrii, for the 
diagnosis of retained secundines is not ahvays possible after the patient 
has bled for several days. One is impressed by the frequency Avith AA^hich 
conception apparently can occur in liuman beings AAdthout the benefit of 
the male factor. It is of interest that many of these patients had re- 
ceived hormonal therapy; this t 3 ’'pe of patient rarety gives an honest 
ansAver to the physician’s questions, and therapj^ frequently varies so 
much as to be ludicrous. 

INTERMENSTRUAL BLEEDING 

Thirty-three (2.2 per cent) AA’-omen stated that thej^ bled at regular 
tAA^o-Aveek intervals, and as a rule, one period Avas several times longer 
than the other period. Eighteen of these patients were married and 
none of them had ever been pregnant. Explanation to the patient of a 
probable cause of the sterile marriage Avas folloAved by pregnancies in 
7 cases. Most of the intermenstrual periods Avere associated Avith a sense 
of discomfort, the discomfort vaiying converse^ Avith the amount of 
blood flow. TAvent 5 ’--one of the patients had undergone surgical proce- 
dures; 18 for the removal of the appendix, and three for operations of 
the ovarjL In no instance did the surgical procedure bring relief for the 
discomfort complained of b.A^ the patient prior to the operation. Tiventyn 
six of these patients had received hormonal therapj’' for this accepted 
physiologic phenomenon. Why these patients bleed is another un- 
answered problem in our study of the menstrual phenomenon. Suffice 
to add that Ave ImoAV of no form of effective tlierapjL 

THE GENERAL GROUP 

Into this group Ave have placed 8-, (0.53 per cent) patients, including 
one AAdth acute lymphoid leucemia AAdiose subsequent postmortem studies 
revealed almost a solid infiltration of the ovaries and uterus Avith round 
cells; I Avrongly interpreted the endometrial biopsy as- an acute endo- 
metritis. Pour of the cases Avere proved cardiac problems, 3 having been 
treated for the uterine bleeding, with no attention being given the 
evidence of gross cardiovascular pathology. The menstrual periods be- 
came normal in every instance folloAAung proper treatment of the cardiac 
failure. Unfortunatety, our experience is limited Avith this group, as 
the medical clinics appreciate the relationship of such conditions to 
abnormal bleeding and treat the bleeding as q minor symptom of the 
general picture. 
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We have also been impressed with the frequenc.y of endometrial polyps 
in the absence of abnormal bleeding. Here again, other factors than 
the presence of a foreign body in the uterine cavity must be looked for 
to account for the bleeding. A thorough studj’- of the removed tissue, 
with an appreciation of the microscopic changes consistent with the 
polyp, will clarify the diagnosis. The missed diagnosis of the polyp ac- 
counts for the excellent therapeutic results of those cases interpreted as 
endocrinopathie manifestations. 

INCOMPLETE MENSTRUATION 

Though this is a relatively new addition to our interpretation of 
endometrial patterns, Ave have listed 82 (5.4 per cent) eases in this 
group. We are uncertain in some instances as to Aidi ether or not we are 
dealing with small polyps or an incomplete menstruation. The actual 
interpretation of the tissue changes is still unsettled, and we recall list- 
ing some of these eases as “peculiar foreign body-like reactions.” It 
is also possible that a small fragment of retained endometrium, Avith its 
subsequent interference to normal tissue response, may later develop 
into a true endometrial polj’^p. Serial sections of uteri offer support to 
this possibility, but have not as yet ghmn us sufficient evidence to ad- 
vance it as a proA’^ed fact. 

ENDOMETRIAL HYPERTROPHY 

Seventy (4.6 per cent) patients AA^ere diagnosed as having either a 
malposition of the uterus, partial descensus of the uterus, or pelvic 
varicosities, on the basis of changes in the endometrial patterns. An 
occasional patient Avith symptomatic uterine malposition, complaining 
of profuse and prolonged periods, AA'ill experience relief from the 
menstrual aberration folloAAung mechanical correction of the malposition. 
The endometrium, AA'^hieh prior to the correction contained an increased 
number of blood vessels, and also shoAA'ed an increase in the number of 
glands for the calendar date of the menstrual cycle A\dth a definite in- 
crease in the density of the stromal cells, Avill return to an accepted 
normal pattern Avithin several months folloAving correction. HoAveA’^er, 
if the mechanical interference has been present long enough to bring 
about permanent changes in the myometrium, the correction of the inter- 
ference will have no effect on the menstrual aberration. This fact must 
be appreciated Avhen surgical intervention for correction of the malposi- 
tion of the uterus is contemplated and also accounts for the all too fre- 
quent failure of the surgical procedure. Thus, the so-called hj^pertrophy 
is secondary to the hyperemia of the uterus induced by mechanical 
changes in the vascular bed of both the pelvis and the uterus. The 
personal factor must also be accepted, as many eases Avith sufficient 
demonstrable changes in the pelvic supports to Avarrant extensive inter- 
ference Avith the vascular bed, present no abnormalities Avhatsoever. 
With the rapid progress in our knoAAdedge of the endometrial changes, 
the descriptive terminologj’- should be revamped. HoAA'ever, our knoAAd- 
edge is far from complete, and it is better that Ave struggle along Avith the 
present inapt system than to apply improper terms at the improper 



196 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


spite of anatomic lesions, other factors must be considered as probable 
etiologic causes precipitating the abnormal bleeding. We are of the 
opinion that the surface of this subject is just being scratched, and 
that not only must the problem be approached from an endocrine angle, 
but the clinicopathologie aspects must not be forgotten or discarded be- 
cause of the waves of therapeutic and investigative enthusiasm. 

SUMMARY 

1. A series of 1,500 women between the ages of 20 and 40 years, com- 
plaining primarily of abnormal uterine bleeding, are presented from a 
clinicopathologie approach. 

2. The misinterpretation of the endometrial patterns and the mis- 
application of terminology have done much to complicate the present 
status of investigative and therapeutic work in menstrual aberrations. 

3. Though endoerinopathic manifestations are important factors in 
the cause of abnormal uterine bleeding, factors of anatomic nature are 
more common and should be ruled out before interpreting the cause as 
functional or dysfunctional in type. 

4. Therapy, to be adequate, demands a thorough and complete in- 
vestigation of the entire system with a proper interpretation and ap- 
preciation of the findings. 

5. No attempt has been made to offer new theories, change the 
classification, or advance new ideas of therapy, the clinical aspects of 
the ease and the associated tissue changes have been studied and pre- 
sented with personal interpretations. 

523 West Sixth Street 


THE EOLB OF THE FALLOPIAN TUBES IN THE SPREAD OF 

PELVIC CANCER 

Report of a Case With a Brief Review of the Literature 
Otto Wallis, M.D., Chicago, III. 

(From, the Department of Pathology, University of Illinois, College of Medicine) 

T he question of the transtubal cancer dissemination is of high clinical 
sigmificanee as well as of pathologic interest and has been given a 
great deal of attention by numerous investigators. In reviewing the 
literature on this problem, Reichel,^^ in the year 1888 was probably the 
first to draw attention to the Fallopian tubes as a possible passageway 
through which cancer cells may travel. He reported two cases of 
ovarian carcinoma, each associated with a small carcinoma of the uterine 
mucosa. In his discussion of the presumable origin of the uterine 
growths in these two cases, he suggested the new idea that they may 
have arisen from the implantation of cancer cells escaping from the 
ovarian carcinoma through the lumina of the tubes. 

The importance of this subject was at once apparent to the gyne- 
cologist and surgeon. 

Y. Franquez was the next to describe an instance of primary sarcoma of the 
uterus in which particles of the uterine growth microscopically were found to be 
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POSTRADIATION 

Though squamous cell metaplasia of the endometrium is no rarity, its 
presence is frequently very confusing to both the pathologist and the 
clinician. Five (0.32 per cent) patients gave a history of radiative 
castration for benign uterine hemorrhage, and subsequent study of 
the endometrial changes showed definite benign metaplastie changes. 
This cellular change is probably the end result of a persistent chronic 
irritation, but an additional factor must be included to account for its 
not being a more frequent change in the rapidly increasing number 
of cases receiving this type of uncontrolled therapy. The routine use 
of small dosages of x-ray or radium to control bleeding and effect a 
“temporary amenorrhea” in young women is injudicious because of the 
wide variability in the individual responses to irradiation. There is also 
increasing evidence adding more probable hazards to irradiation. It has 
been definitely shmvn that defective embryos may be produced after 
irradiation and may also influence the subsequent generation. Though 
this evidence has been limited to lower forms of life, it warrants serious 
consideration before advising routine irradiation in young women. The 
bleeding in these eases is usually scant, and described as a profuse, foul, 
blood-streaked discharge. We always suspect malignancy and usually 
find a partial to complete atresia of the cervical canal. True pyometria 
has not been included, as this type of case presents with pain and dis- 
comfort. 

TUBERCULOSIS 

Though we have access to a large tubercular clinic, only two instances 
of endometrial tuberculosis are included in our series. In each instance 
the preoperative diagnosis was ^vrong. 

ABNORMAL GESTATION 

To our incomplete abortions and our ectopic pregnancies, we must 
add one hydatidiform mole and one chorionepithelioma. The mole was 
correctly diagnosed by the nurse on duty prior to examination by the 
attending physician. The chorionepithelioma was apparently limited 
to the uterus and was also diagnosed correctly preop eratively. Lutein 
cysts of the ovary were present in both cases and returned to a palpable 
normal size within a period of three months following surgery. 

DISCUSSION 

A lengthy discussion is not indicated in this report. We have made 
no attempt to summarize even the most recent work in this field. We 
have merely outlined our findings and our interpretations as we have 
seen them. Our interpretations and our deductions are necessarily in- 
fluenced by the works of Bartelmez, Cullen, Corner, B. T. Frank, Fluh- 
mann, Hamblen, Hartman, Haigs, Novak, and many others. A brief 
summary of the group reveals no typical set of symptoms peculiar to 
specific pathologic changes of either the uterus or the ovaries. The 
patient with the minimum of demonstrable changes may bleed more 
profusely than the individual with widespread pathologic changes in the 
pelvis. Running through the entire picture is the apparent fact that, in 
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ligation of the fimbriated ends of both T’aUopian tubes, great care and gentleness 
in pelvic examination, and warned of the use of radium as well as of the abuse in 
employing diagnostic curettages. 

In a later paper, Sampsonis modified some of those rules, particularly his reaction 
toward the use of radium, and now recognizes the therapeutic value of the proper 
intrauterine radium application in carefully selected cases of carcinoma of the body 
of the uterus, in spite of some dangerous disadvantages occasionally occurring from 
its employment. 

Norris and Vogtr reported the results of a study of 115 cases of carcinoma of 
the body of the uterus. Metastases were observed only in two instances in the ovaries 
and once in the tube ; the great majority of the secondary growths were found in 
the pelvis. The authors are advocates of Sampson’s endometriosis implantation 
theories and believe it is at least possible that a similar condition may occur in the 
case of carcinoma cells originating within the uterine cavity. 

Sampson’s conception of the significance of the Fallopian tubes as a noteworthy 
pathway for the dissemination of malignant tumors of the uterine mucosa was bound 
to cause much concern among the orthodox believers in the lymphatic route, and his 
findings and views were subjected to revision by subsequent authors. 

Novaks. 9 was among the first and strongest opponents. A critical analysis of 
Sampson’s paper of 1924 as well as his own investigations led him to the opinion 
that Sampson has attributed too much importance to the occasional findings of free 
cancer particles in the lumen of the Fallopian tube. He expressed the belief that the 
description of those several eases upon which Sampson’s views were mainly based 
presented no definite evidences for considering that these broken off particles are 
also responsible for the further spread of the cancer. In discussing the various 
routes by which the growths might have extended, he emphasized that they had 
been disseminated through the usual lymphatic channels: “certainly this route can- 
not be excluded, and, as this is the recognized route for cancer dissemination, it can- 
not be disseminated without much stronger evidence than is contained in Sampson’s 
paper. ’ ’ 

I{obinson,i2 in a study on primary and secondary ovarian tumors, accepts only the 
lymph and vessel routes through which metastases may take place. He pointed out 
that the cancer tissue in secondary ovarian, tubal, and uterine carcinoma is located 
within the l3mpli spaces or blood vessels of the stroma, and that the lining epithelium 
of these organs presents a normal appearance. It was found that secondary ovarian 
carcinoma is characterized by the absence of any epithelial involvement, so that 
the differentiation between primary and secondary carcinoma of the generative or- 
gans, at least in the earlier stages, should not present a problem. Eobinson believes 
that the contemporaneous appearance of malignant papillary tumors, within ovarian 
cysts and upon the surface of the ovaries, and similar growths of the uterine and 
tubal mucosa as well as the serosa covering these organs, “is due to the same 
biologic factors influencing variously located and metamorphosed epithelial centers 
of a common genetic source.’’ 

Offuti® discussed the subject of the relationship of carcinoma of the body of the 
uterus and of the ovaries. The histories of 520 cases of adenocarcinoma of the 
body of the uterus and 616 cases of papillary cystadenocarcinoma of the ovaries in 
which operation had been performed in the Mayo Clinic from 1913 to 1930 were 
reviewed. In 11.9 per cent of the cases of carcinoma of the body of the uterus 
and in 8.6 per cent of the ovarian growths there was carcinoma in both organs. 
The specimens from 53 of these cases were chosen for intensive microscopic study 
which revealed 5 cases of primary uterine carcinoma with metastases to the ovary, 
16 cases in which the lesion was found to be primary in the ovary and secondary 
in the uterus, 31 cases in which the situation of the primary lesion could not be 
determined and 1 case with apparently independent carcinoma in both organs. In 
15 of these 53 cases, secondary involvement of the tube was present, and in “sev- 
eral’’ instances cancer cells were noted in the lumen of which lymph- and blood 
vessels were normal. In an attempt to determine the various possible modes of 
extension by which carcinoma might have spread in these cases from the uterus to 
the ovary and vice versa, Offut expressed the opinion that the Fallopian tube should 
be regarded as one of the routes through which cancer may be disseminated. 
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lying free in the lumen of the right tube. Metastases of sarcoma were present on 
the surface of the right ovary, in the right broad ligament, and in the anterior 
vaginal wall. From the description given, it seems evident that the tubes have under- 
gone inflammatory changes. The 53-year-old patient had a preliminary curettage 
two weeks before she was operated upon. Franque was inclined to regard the trans- 
portation of tumor particles from the patent fimbriated end of the Fallopian tube 
into its free lumen in this case as probable but not definitelj' proved. 

Morinagas reported a second case from v. Franque ’s clinic and his description 
of a primary carcinoma of both the Fallopian tubes with secondary uterine growth is 
rather remarkable in its completeness and observation. 

Glendinings described two cases of stomach carcinoma with secondary ovarian 
growth. In both observations cancer cells were present in the lumina of the Fallopian 
tubes as well as in the mucosal lymphatics. In discussing the origin of this interest- 
ing pathology Glendining assumed that cancer cells entering the lumina of the 
Fallopian tubes by their fimbriated extremities, became implanted in the tubal mucosa 
and from thence invaded the subepithelial lymphatics and the lymph vessels of the 
mesosalpinx. He finally concluded that the possibility of the origin of the tubal 
carcinoma from the ovarian growths by way of the lymphatics cannot be entirely 
excluded. 

Sitzenfreyis reported an instance of carcinoma of the uterus associated with the 
presence of free bits of the uterine growth in the lumen of one of the Fallopian 
tubes. No evidence of carcinoma invading the tubal mucosa itself could be demon- 
strated in the Fallopian tube. 

Schilleri^ added another observation of free cancer particles in the tubes of a 
specimen of primary carcinoma of the body of the uterus. The case presented 
many points of interest. The uterus contained an extensive advanced adenocarcinoma 
of the glandular type and the clumps of cancer cells lying free in the right tube 
showed the same histologic structure as the large uterine tumor. In some places 
both tubes exhibited the features of chronic salpingitis with marked chronic in- 
flammatory changes of their walls. Carcinoma was not found to be present in the 
lymph channels in any portion of the specimen. It is interesting to note that the 
external uterine os was occluded. The patient was 49 years of age and the last 
menstrual period occurred six months before the operation. Schiller agrees with 
the opinion given by Sitzenfrey that secondary tubal carcinoma may arise from 
this source and that with a further migi-ation of these particles implantation of 
this growth on the surface of the ovary and peritoneum may develop. This displace- 
ment of the tumor fragments into the tube may be explained by assuming that 
these particles were pressed into the tube by contractions of the uterus, and on 
the other hand, that the normal peristalsis of the tube and the action of its ciliated 
epithelium were not strong enough to resist this retrograde invasion. 

In recent years disagreement as to the importance of the transtnbal 
cancer dissemination has arisen in the American literature, while in the 
British and German literature less attention has been devoted to this 
problem. The question as to whether or not the transtnbal migration of 
cancer cells plays a role in the spread of pelvic carcinoma has become a 
matter of controversy and it may be of interest to review briefly the 
most significant opinions. 

SampsoiL,i3-iG in 1924, presented a fundamental study, dealing with the pathologic 
conditions arising from the implantation of tissue and epithelium which escapes 
through or from the Fallopian tubes into the peritoneal cavity. He had also shown 
that particles of malignant endometrial tumors, at times, escape into the lumina 
of the tubes or may be forced into as well as through them by manipulations of the 
uterus such as ungentle pelvic examination, curettage, and other surgical procedures. 
Convincing evidence was shown indicating that implantation of these fragments some- 
times occurred in tubal mucosa, and on the surfaces of the ovaries and peritoneum. 
On the basis of these new findings and of his previous investigations, Sampson laid 
down several rules in the treatment of cancer of the body of the uterus to prevent 
its transtnbal dissemination. He advised abdominal hysterectomy starting with the 
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Operation -. — Under lumbar anesthesia a long median incision was made from the 
symphysis, extending about 2 inches above the umbilicus and encircling the latter. 
After opening the peritoneum, the umbilical nodular mass was excised with the 
overljdng skin. The peritoneal cavity contained a small quantity of serosanguineous 
fluid. The serous surface of several coils of bowel was covered with minute nodules 
and plaquelike elevations. These lesions were round or oval in shape and only 
slightly raised above the surface. They varied in size from a pin’s head to several 
millimeters in diameter. Tlie color was ochre yellow, but varied here and there 
from light yellow to light brown. The smallest tissue islets were very soft, and 
the larger, apparently older ones were of a firmer, somewhat rubbery consistency. 
A few similar elevations were also seen on the surface of the fundus of the uterus. 
The bottom of Douglas’ pouch was filled with some loose, friable, and yellowish 
tumor material which was easily removed bj' hand. The peritoneal surface of 
Douglas’ pouch itself, however, showed a smooth, glistening, and intact serous 
covering. No palpable or macroscopically visible metastatic nodules were observed 
in the liver or stomach, and the omentum appeared to be normal. There were some 
adliesions around both adnexa, especially around the region of the left ovary. 
The latter was found to be enlarged to nearly twice the normal size. The enlarge- 
ment was due to a mass, very friable and soft in consistency and of greenish- 
yellow color. The ovarian tumor closely resembled a large cystic corpus luteum, 
but later proved to be a solid mass. The entire uterus and both adnexa were re- 
moved in the usual manner. There was some difficulty in enucleating the ovarian 
tumor from its dense adhesions because of the extreme friability of its tissue’. The 
nodulus in the posterior cul-de-sac was found to be well circumscribed and of 
superficial character. There was no apparent connection with the cervix. Metas- 
tases to the retroperitoneal lymph nodes were not detected. Drainage of the para- 
vaginal space was made by passing a strip of iodoform gauze into the vagina. The 
pelvic peritoneum and the sigmoid were united over the gauze strip, burying the 
stumps and causing complete peritonization. The omentum was brought down and 
the incision closed in laj’ers. 

The patient made an uneventful recovery, left the hospital twenty-two days 
after operation, and was referred for deep x-ray therapy. She reported at stated 
intervals, and her condition remained perfectly normal except for some moderate 
vasomotor disturbances which were treated endocrinologically. Nine months after 

the operation the patient had gained about twenty-five pounds. Pelvic examination 

made four years after operation was normal, there being no evidence of any re- 
currence of the carcinoma. 

Pathology. — Gross examination : The specimen jemoved at operation included 
tlie uterus to which both tubes and ovaries were attached. In addition, there were 

two separate nodular masses about 3 and 4 cm. in diameter. The uterus was 7 

cm. long, 4 cm. broad in its greatest transverse diameter, and 3.5 cm. in its antero- 
postej’ior diameter. Except for the above described tissue islets and some adhesions 
clinging to its surface, the perimetrium was smooth and glistening. The uterus was 
soft in consistency and the cavity was almost completely filled with a polypoid 
tumor mass arising from the anterior Avail of the fundus. It Avas yelloAvish in 
color, very soft, and friable, and as big as an olNe. The growth pointed doAvn- 
Avard, projected through the internal os and coA'ered the endometrium. The mucosa 
lining the uterine cavity apparently had been replaced by a superficial carcinoma, 
presenting a Avhitish gray translucent color. The uterine Avail averaged 1.5 cm. 
in thickness. The cerA'ical canal Avas rather short, but the mucosa Avas apparently 
unchanged. The left ovary Avas transformed into a solid tumor - mass 6 by 4 by 
4 cm. and covered by numerous adhesions. The surfaces made by cutting showed 
it to be made up of a j-elloAV, soft, friable mass, Avhich appeared to contain fatlike 
substances not resembling ovarian tissue. The right ovary and Fallopian tube 
grossly appeared normal. The left Fallopian tube Avas 7 cm. long and covered by 
a feAV adhesions; its outer third Avas slightly dilated. The nodule excised Avith the 
umbilicus contained a cavity 2 cm. across and Avas filled Avith yelloAV reddish necrotic 
material. The tumor mass removed from the posteiior cul-de-sac Avas solid and 
gi’ossly appeared to be malignant. 

Microscopic examination: The Avhole corporeal mucous membrane Avas found to 
1)6 conA’erted into an extensiA'e papillary adenocarcinoma extending doAATiAYard into 



WALLIS; FALLOPIAN TUBES IN SPREAD OF PELVIC CANCER 199 


The following case is reported in some detail beeanse a careful search 
of the literature has failed to reveal any case with a similar combina- 
tion of pathologic findings, justifying the assumption of transtubal 
cancer dissemination. 


CASE REPORT 

A white female, 43 years of age, was admitted to the hospital, complaining of 
fullness and heaviness in the lower abdomen, shortness of breath, and of a pain- 
ful swelling of the umbilicus. 

The family history was essentially negative. Her father died of ileus; her 
mother died of myocarditis. 

The patient had measles and chicken pox in childhood. At the age of 13, she 
is said to have been treated for “apex pulmonary catarrh," and thirteen years 
later she developed a tuberculous tendovaginitis of the right hand. 

Menstruation had begun at 13 jmars of age, and for three years had been reg- 
ular, lasting from two to three da 3 ’s, and was moderate in amount. At times there 
was pain in the back and in the ovarian regions. At 16 j’ears of age she did not 
menstruate for three months, and then the periods had changed in amount and 
duration. They lasted only one to two da 5 ’^s and were verj’^ scanty. The menstrual 
history showed that she passed an apparently normal menopause one year before 
admission, at the age of 42. There was no discharge except at menstrual periods. 

She denied venereal infection, was unmarried, and never had been pregnant. 
Patient drank no alcohol and used no tobacco. 

Her present illness dated back for about two years, when she had noticed a 
slowly enlarging swelling of the abdomen associated with some shortness of breath 
on exertion. She was fairly well until two weeks before admission when she first 
noted a small lump in her navel which grew larger, became distinctly painful, and 
had never retrogressed. She could recall no history of injury to the part but thought 
injury was probable. There was no discharge from the navel. Except for an in- 
creasing dyspnea there were no other subjective complaints. 

On admission, general examination revealed a well-developed, fairly well-nour- 
ished female. The temperature, pulse, and respiration were normal, and the sys- 
tolic blood pressure was 130 mm. Examination of heart and lungs was negative. 
The abdomen was found sjunmetrically distended and bulging due to the presence 
of a great deal of free fluid. The skin over the umbilicus was of a distinct dark, 
bluish discoloration, and slightly edematous, but freely movable over a more deeply 
situated, rather firm, nodular mass, about the size of a walnut. The mass was 
buried in the fatty tissues of this region, attached to the deeper structures and 
not well outlined. Serologic tests for syphilis, as well as urine and stools were 
negative; sedimentation rate and blood chemistry were normal. 

Eight liters of clear, yellowish fluid were removed by paracentesis showing a 
specific gravity of 1.025 and alkaline reaction. The sediment contained an abun- 
dance of lipoid droplets. Following paracentesis, no masses could be felt ab- 
dominally, aside from the nodular swelling in the region of the umbilicus. The 
liver and the spleen could not be palpated. Eoentgen ray examination of the chest 
and stomach revealed no changes. On rectoscopic examination, the mucosa was 
normal. 

Gynecologic examination revealed normal external genitals; the hjnnen was in- 
tact, but permitted introduction of the examining finger and of a virgin speculum. 
Both lips of the portio were extensively eroded. The body of the uterus was normal 
in size, symmetry, anteflexed, firm in consistency, and movable. In the left adnexal 
region an indefinite mass was felt which could not be definitelj' made out because 
of some muscular rigidity and tenderness. No pathology was palpable in the re- 
gion of the right adnexa. Some tenderness was obtained in the cul-de-sac of 
Douglas on firm pressure. A distinct, well-circumscribed, firm tumor mass about 
the size of a plum was felt in the cul-de-sae on combined vaginal and rectal exam- 
ination. On the basis of the above clinical historj^ and physical examination, a 
tentative preoperative diagnosis of ovarian carcinoma with peritoneal implantation 
was made. Surgical intervention was therefore recommended. 
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la some places tlie epithelial cells formed small cystic cavities liaviag little 
treelike papillary excrescences extending into their lumina while in others the pro- 
liferating glandular epithelium tended more to the formation of small solid ceU 
nests. The gland cavities, being entirely filled with the cells, had become oblit- 
erated (Fig. 2). These masses of cells closely packed together had large and small, 
oval, vesicular nuclei, and bore a remarkable resemblance to nodes of squamous 
epithelium. The concentric arrangement of the cells was strongly suggestive of the 
beginning formation of epithelial pearls. At no point could the carcinomatous proc- 
ess be seen invading the uterine muscle. The cervical glands presented their usual 
appearance. 



Fig. 3. — Photomicrograph of a cross-section of the left Fallopian tube showing- three 
particles of the malignant tumor lying free in the lumen. (Hematoxylin and eosin ; 
X15.) 



Fig. 4. — Photomicrograph of the tumor particles shown in Fig. 3. The particles of 
the malignant growth are of the same histologic structure as the primary tumor of the 
endometrium (Pig. 2) and the metastasis to the cul-de-sac (Pig. 5). (Hematoxylin 
and eosin ; X70.) 
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the internal os (Fig. 1). The neoplasm exhibited a high degree of differentiation. 
Some parts of the section presented a glandular appearance. Large and small 
gi’oups of glands were seen. A gland was frequently separated from its neighbor 
by several layers of cylindrical epithelium, there being no intervening stroma. The 
gland cavities were lined by several layers of irregular cylindrical epithelial cells. 
The nuclei were oval, vesicular, and fairlj- uniform in size. There was no increase 
in chromatin, and only few if any mitotic figures were to be made out. 
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The tumor nodule removed from the posterior cul-de-sac presented a histologic 
structure of a well-differentiated glandular carcinoma, similar to that of the 
uterine growth as well as to the free tumor particles in the lumen of the tube 
(Fig. 5). The growth was found to he sharply demarcated from the surrounding 
tissue, although not definitely encapsulated. At the periphery and especially in the 
center of the nodule, numerous red blood clots were observed to contain spindle- 
shaped vacuoles due to cholesterin crystals, and needles of fatty acids. The tissue 
surrounding the tumor showed a marked small round cell infiltration. 

Sections through the left ovary showed that the tissue was edematous, with 
chronic inflammatory changes, and diffusely infiltrated with fairly large, elongated 
oval to round cells (Fig. 6). At times, when gi'ouped in masses, they were com- 
pressed into polygonal shape. At first, in the fresh state, the protoplasm seemed 
to be loaded with an abundance of small droplets of fatlike substance. Treated 
with ordinary reagents that dissolve out the fat (alcohol, xylene), the cytoplasm 
became a fine, areolar network, giving a foamy or highly vacuolated appearance. 
This impression was given support by the fact that abundant fatlike material was 
demonstrable in these cells by means of differential staining. The fatlike sub- 
stances consisted of granules or round droplets, and at times crystals in small rods 
or fine needles united in clusters were seen. As far as could be made out by study- 
ing various stages of transition, these cells might arise from cells of the inflam- 
matorily infiltrated connective tissue, and in a more advanced stage their cyto- 
plasm was found to be increased. In the larger round cells, the cytoplasm became 
greatly diminished in amount and limited to small foamy rests; most of the nuclei 
had entirely disappeared. Those which remained, showed different stages of necrotic 
shrinkage, the nuclear material being condensed into a single round globule, staining 
uniformly and deeply with hematoxylin. These cells, showing fatty degeneration, 
represented the sequel and end product of a pathologic change, affecting the cells 
of the connective tissue. They may be considered as a distinct, pigment free type 
of cells of connective tissue origin, the pseudoxanthoma cells. 

The cavity below the umbilicus was lined by inflammatory granulation tissue 
which, for the most part in its deeper portions, was also converted flnto masses of 
pseudoxanthoma cells, identical with those described in the left ovary. In a few 
places the tissue contained large areas of extensive necrosis with fragments of 
leucocytes which had undergone necrosis by karyokynesis. 

Careful examination of numerous microscopic sections through the right ovary 
and the right Fallopian tube revealed no change but a few areas of round-celled 
infiltration. The right tube presented no carcinoma in its lumen, mucosa, veins, 
and Ij'mphatics in any portion of the specimen. 

We have in this case a typical papillary adenocarcinoma of the body 
of the nterns associated with a secondary growth in the posterior cnl-de- 
sac. Bits of the malignant tumor were found free in the lumen of the 
left tube near its fimbriated end. The ovarian tumor and the umbilical 
nodule showed chronic infiammatory changes, extensive necrosis, masses 
of pseudoxanthoma cells, and the absence of carcinoma. 

DISCUSSION 

From a review of the literature, it would seem that the occasional find- 
ing of free and implanted cancer particles in the Fallopian tubes in cases 
of uterine and ovarian cancer is not as uncommon as was formerly be- 
lieved. The supposed rarity of the condition is more apparent than real 
and may be due to a neglect in making routine microscopic examinations 
of the Fallopian tubes which, at the first sight, appear to be normal. 

According to the reported cases, cancer cells and particles may enter 
the Fallopian tubes by either or both ends: (a) malignant material 
originating from ovarian and other intraperitoneal tumors may be 
wafted into the lumina of the tubes by their fimbrias; (b) cells and bits 
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The polypoid endometrial growth, occupying the uterine cavity, showed the his- 
tologic characteristics of a papillary adenocarcinoma, sometimes approaching the 
squamous cell type, identical in appearance with that of the endometrium. 

The outer portion of the left Fallopian tube was moderately dilated, and its 
muscular layers were slightly thinned out. The mucosal folds were found to be 
normal. The most striking characteristics in the sections were three particles of car- 
cinoma, having the same histologic structure as those of the endometrium and of the 
polypoid growth. They appeared to be free in the lumen of the Fallopian tube (Figs. 
3 and 4). Carcinoma invading the mucosa itself could neither be determined in 
this Fallopian tube nor was it found in the veins or lymphatics in any portion of 
the specimen. 



Pig. 5. — Photomicrograph showing a portion of the nodule removed from the cul-de- 
sac. The histologic structure is similar to that of the large uterine tumor (Fig. 2) and 
also to the particles of the tumor found free in the lumen of the left Fallopian tube 
(Fig 4). (Hematoxylin and eosln ; XVO.) 



Pig. 6. — Photomicrograph of a section of a portion of the left ovary. It shows well the 
foamy appearance of the pseudoxanthoma cells. (Hematoxylin and eosin ; X70.) 
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THE ERYTHROCYTE SEDIMENTATION REACTION 
DURING PREGNANCY'^ 

Clifford J. Vogt, M.D., Cleveland, Ohio 
(From the Department of Obstetrics and Gynecology, University Hospitals) 

T he sedimentation of erythrocytes is a characteristic of whole blood 
in both health and disease. The sedimentation rate is a means of 
expressing the velocity at which the red blood corpuscles separate 
from the blood plasma. The separation of these elements of the blood 
was noted in ancient times, and the knowledge of this property ap- 
peared in the writings of Galen. John Hunter, in 1855, noted the sepa- 
ration of the blood corpuscles from the blood plasma and recognized the 
increase in the rate of separation of these elements in disease. Robert 
Pahreus, in 1919, however, gave the first serious academic thought to the 
problem. It is interesting to note that his first observations on the sedi- 
mentation properties of red blood corpuscles were made during the 
natural course of pregnancy in an attempt to establish a laboratorj’" test 
for the early diagnosis of pregnancy. Since this re-introduction to mod- 
ern medicine, a vast amount of experimental and clinical work has been 
performed, and the results of this work dealing with the principles of 
erythrocyte sedimentation are worth stating. 

THREE PHASES OF ERYTHROCYTE SEDIMENTATION 

In the process of sedimentation three stages are commonly recognized. 
The initial stage, a period of aggregation, is one in which there is an ag- 
glutination of small groups of eryd^hroeytes into rouleaux. This stage 
usually takes place during the first few minutes but is subject to varia- 
tion. In extremelj^ stable bloods, those in which the sedimentation will 
progress very slowly, the aggregation of cells proceeds slowlyL In speci- 
mens in which a rapid sedimentation rate will be found, the aggregation 

*Read at a Meeting of the Cleveland Society of Medical Technicians, April, 1940. 
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from malignant tumors of the endometrium are forced into the uterine 
openings of the tubes b.y spontaneous, colicky contractions or manipula- 
tions of the uterus. 

Spontaneous contractions of the uterus occur during menstruation 
and may also be caused by the stimulus of the pathologic uterine con- 
tents. Occlusion or narrowing of the internal os by the uterine growth 
or blood clots as well as retrodisplacement may assist in causing the 
backflow. 

Manipulations of the uterus which may play a role in the intratubal 
spread of cancer include bimanual pelvic examination, intrauterine in- 
strumentation as well as hysterectomy. 

The further transportation of the malignant material within the lumen 
of the Fallopian tube occurs : (a) by the normal tubal peristalsis similar 
to the migration and flnal implantation of the fertilized ovum, being 
carried down the tubes toward the uterine cavity; (b) by antiperistaltic 
contractions of the tube passing cancer cells and tumor particles toward 
its flmbriated end, and at times, into the peritoneal cavity. 

That the Fallopian tubes are capable of muscular contractions and 
peristaltic movements has been distinctly demonstrated by Rubin’s 
peruterine gas insufflation and the kymograph. 

Menstrual regurgitation of blood, containing malignant material and 
retrograde peristaltic movements in the Fallopian tubes should be re- 
garded as noteworthy factors in causing this displacement, as about one- 
third of women suffering from carcinoma of the body of the uterus had 
not passed the menopause. 36.3 per cent of Stacy’s cases^® were pre- 
menopausal; Norris and Dunne® found 30.5 per cent; Masson and 
Gregg, ^ 33 per cent. Crossen and Hobbs^ observed that menstruation 
persists longer in women in whom carcinoma of the fundus develops. 
Furthermore, most patients having passed the menopause just before 
onset of S 5 '^mptoms are included in the postmenopausal group. 

The implantation of cancer cells escaping from ovarian carcinoma 
upon the surface of the various structures in the pelvis is of common 
occurrence. The readiness with which particles of endometrial tumors 
may sometimes become implanted upon the tubal mucosa, the surface 
of the ovaries and the pelvic peritoneum has long been assumed by 
numerous authors but never until recently has this phenomenon been 
actually demonstrated. Careful microscopic investigations bj^ Sampson 
disclosed the histogenesis and progression of these implants; their dis- 
tribution was often found to be similar to that of the benign endometrial 
implants. 

It is noteworthy to mention here that some danger exists in the spread 
of malignancy into the Fallopian tubes -when such exists in the uterus 
when diagnostie and therapeutic manipulation and instrumentation are 
used. 

CONCLUSIONS 

1. The presence of free cancer particles in the normal Fallopian tube 
maj^ indicate the pathway of spread of pelvic cancer. 

2. A case is reported illustrating the spread of pelvic carcinoma by 
way of the Fallopian tube. 
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imposed graphs of the sedimentation rates in many instanees angur re- 
covery or remission. With a little experience the type of curve speaks 
for itself and no rate need be calculated. We believe that mere factual 
expression of a sedimentation rate based upon either one observation or 
upon the most rapid rate of fall 'within a narrowly delimited space of 
time is practically valueless clinically. We realize, however, that in the 
absence of graphic comparisons it is a necessary medium for the ex- 
pression of the sedimentation rate. 

SEDIMENTATION RATE AND BLOOD FIBRINOGEN 

It would seem that there should be some quantitative chemieophysical 
change in one or more constituents of the blood responsible for the vary- 
ing sedimentation rates. As has been stated, Fahreus considered the 
degree of aggregation of the erythrocytes directly related to the varying 
rates of fall. The radius of the corpuscles and their specific gravity as 
well as the specific gravity of the plasma is said to affect the rate. While ' 
there are many factors that may be considered, all investigators agree 
that the sedimentation of erythimeytes in whole blood is bound with the 
properties of the plasma alone. This is simply evidenced by crossing the 
elear plasma from a blood specimen in which there had been a rapid 
sedimentation rate and the washed cells from a specimen in which the 
rate was slow. The rate is invariably rapid. When the washed cells 
from the specimen with the rapid rate of fall are placed in the plasma 
from the “slow” specimen, the rate is slow. In the plasma most evi- 
dence points to the protein fractions as the responsible factors. Of 
these, the serum fibrinogen has been the most constant and reliable index. 
The serum globulin bears a close relationship with the fibrinogen and 
both are directly proportional to the sinking velocity of the erythrocytes 
while an inverse relation exists with the plasma albumin. 

FACTORS CAUSING VARIABILITY IN READINGS 

The technical procedures related to the sedimentation reaction are 
simple, but there are a few interesting experimental results which have 
a direct clinical bearing upon the validity of any observation. A knowl- 
edge of these should be familiar to anyone using this laboratory pro- 
cedure. (1) Because of the changes that added electrolytes may bring 
about in the stability of the blood, Rourke and Plass deemed it ad- 
visable to determine the effects of the various anticoagulants in common 
use, in view of adopting a substance which had no effect upon the sus- 
pension stability of the blood other than to prevent the blood from clot- 
ting. Sodium fluoride (5 mg. per 5 c.e. of blood), potassium oxalate 
(14 mg. per 5 c.c.), potassium citrate (10 mg. per 5 c.e.), and 5 per cent 
sodium citrate (1:4) were found by them to produce slight slowing of 
the sedimentation rate in proportion to the concentration used, although 
these did not affect the trend of results. Heparin (1 mg. per 5 c.c. of 
blood) was found to be ideal, for the presence of more than sufficient 
quantities to prevent the blood from clotting did not further alter the 
rate of sedimentation. Other investigators, using smaller quantities of 
the electrolytic anticoagulants, separately or combined, found no ap- 
preciable variation in the rate. It would seem, therefore, that any of 
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of units can. be directlj^ observed. A parallelism, therefore, exists be- 
tween the degree of aggregation and the sinldng velocity of the red blood 
corpuscles,'^ :Fahreus stated in his original work that this was the most 
predominant factor in the sedimentation reaction. The period of ag- 
gregation has been explained on the basis of autoagglutination, various 
chemical changes in the blood, and eleetrophysical principles which I will 
not discuss at this time. 

The second stage of the sedimentation reaction is the period of actual 
sedimentation. It is this stage which we commonly observe and record, 
and in which the variations noted in health and disease are characteristic. 

The third stage is the period of packing. At this time the red blood 
corpuscles have progressively piled up upon each other. Active sedi- 
mentation has become arrested due to the passage of all of the corpuscles 
through the suspensoid. There is now practical!}’- complete separation 
of the blood plasma and the erythrocytes. At the end of this period the 
volume of cells closely approaches the volume following centrifuging. In 
blood specimens which are stable, there is usually a slow, constant rate 
of fall in which the separate stages cannot be recognized clearly and 
which may require several days before the packing period is reached. In 
these instances, when charted, the graph depicting the separation of the 
corpuscles from the plasma is a diagonal but straight line. In specimens 
having a rapid-sedimentation rate there is usually a precipitous drop in 
the' curve at the onset of active sedimentation and a rather abrupt hori- 
zontal swing when the period of packing begins. In the latter cases the 
period of packing usually begins prior to the customary hour’s obser- 
vation, and if the rate of fall is calculated upon this one observation 
alone, true results mil not be obtained. The latter reading will be 
sufficient to reveal only that the rate is rapid by virtue of completion of 
the period of active sedimentation in one hour or less. In general, all 
rapidly falling specimens will tend to fall within a range, at the end 
of one hour, which is related to their actual cell volumes. 

EXPRESSION OF SEDIMENTATION RATE 

There are two common means of expressing the rate of sedimentation. 
The Westergren method expresses the rate in terms of millimeters per 
hour and only one reading is observed. In this method a 200 c.c. glass 
pipette having a 2.5 mm. internal bore (diameter) is used. The Cutler 
method expresses the rate in millimeters per minute. A 5 c.c. glass tube 
graduated in millimeters and having an internal bore of 15 mm. in 
diameter is used. Observations are made each five minutes for the 
duration of one hour, and a differential rate of faU is thus obtained. 
The period which is used as the criteria for the expression of the rate 
is that five-minute period in which the greatest actual faU takes place. 
This rate is then simply converted into millimeters per minute. Al- 
though the latter method requires constant attendance during the one 
hour pei’iod of observation, it has a distinct advantage: The most im- 
portant phase of the sedimentation reaction is directly obsen’-ed. By 
projecting the distance fall against the time interval upon a properly 
constructed chart the action of sedimentation becomes graphic. This we 
regard as most important. During the course of disease successive super- 
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progressively to an average fall of 45 mm. per hour at term. Our work 
does not reveal rates as rapid as these. Fig. 1 shows the average fall of 
all eases during the course of pregnancy. On this and subsequent graphs 
the time interval appears along the top of the graph and the number of 
millimeters’ fall (degree of sedimentation) is denoted on the left. Dur- 
ing the fifth month, there is an average fall of 14 mm. with a variation 
of 3.5 mm. (see Table I). During the sixth month, the fall varies between 

Table I 


1 

DURATION OF PREGNANCY 

AVERAGE SEDIMENTATION 

IN MILLIMETERS 

VARIATION IN MILLIMETERS 

(plus or minus) 

5' mo. j 

14.0 

3.5 

6 mo. 

19.0 

4.0 

7 mo. 

22.0 

3.0 

8 mo. 

22.5 

3.5 

Term 

24.0 

3.5 

Second day post partum 

27.5 

9.0 

Seventh day post partum 

25.5 

9.0 

6 weeks post partum 

12.0 

20.0 


17 and 21 mm. with an average of 19. During the seventh month be- 
tween 20.5 and 23.5 mm., average 22; between 17 and 26 during the 
eighth month although the majority vary betiveen 21 and 24.5, average 
22.5 mm. At term the distance fall is between 22 and 25.5 mm. with an 
average of 24. As you wdll note by the curves representing the sinking 
velocity of the erythrocytes tliere is a progressive increase in the average 
rate of fall during the ante-partum course. In the majority of cases, 
the greatest activity occurs between ten and twenty minutes and varies 
between 2 and 4 mm. 

Post partum, on the second day (Pig. 2), in many cases there is a 
sharp increase in the sedimentation rate although the average of all cases 
shows a further fairly even progression over the last ante-partum rate. 
There is little change on the seventh day after delivery although in all 
instances, barring complications, the actual one-hour fall is slightly 
less. The graph shows the distribution of the differential rates of fall. 
The aAmrage is 27.5 mm. per hour with a variation between 23 and 32. 
The distribution five days later shows little ehange. In both instances 
the curves show an early tendency toward the vertical and the three 
periods of the sedimentation reaction are more than suggested. The 
essential difference in the post-partum curve from the ante partum is 
due mainly to a more active fall in the early stages, in other words the 
period of active sedimentation takes place more promptly; the first 
stage, the period of aggregation of the erythrocytes, is more rapidly com- 
pleted. In general, on the second and seventh post-partum days, the 
greatest actual fall per one five-minute period varies between 3 and 17 
mm., but the greater proportion fall between 5 and 6 mm. This fall 
occurs during the ten- to fifteen-minute period although the most active 
period in many cases occurs in less than ten minutes. 

In operative eases such as cesarean sections, the rate of fall is more 
rapid during the immediate post-partum course. This is probably re- 
lated to the added trauma to the tissues. There is no consistent varia- 
tion in the sedimentation rates in toxemias of pregnancy either ante or 
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the above-mentioned anticoagnlaiits will not greatly affect the reliability 
of the sedimentation rate as far as clinical application is concerned. 
(2) Eourke and Plass found that after collection of a blood sample and 
after anticoagulants were added, if the specimen were permitted to stand 
at room temperature for six to twelve hours, there was no change in the 
rate of sedimentation after re-mixing. (3) With an increase in the tem- 
perature there is a corresponding increase in the sedimentation I'ate. 
However, within the range of normal room temperature (20° to 25° C.), 
there is not sufficient variation to necessitate correction. (4) A slight 
inclination of the sedimentation tube from the vertical will cause a great 
increase in the rate of fall. (5) Neither the bore of the tube nor the 
volume of blood used has any effect upon the sedimentation rate, pro- 
vided the height of the column of blood remains the same. (6) There is 
no change in the rate after centrifuging blood to which an anticoagulant 
has been added and then re-mixing. 

NORMAL VALUES FOR SEDIMENTATION RATES 

The sedimentation of red blood corpuscles is a characteristic of normal 
blood which has slight physiologic variations in health and greater 
deviation in disease. The slowest rates are found with the blood of the 
newborn in which rates averaging 0.5 mm. per hour have been reported. 
In the normal healthy adult the ranges vaiy between 3 and 9 mm. per 
hour for men and from 3 to 13 in women although rates less than three 
are considered within the normal range but are uncommon. In most in- 
stances during disease, local or systemic, the variation from normal is 
marked. Physiologic increases in the rate of sedimentation have been 
observed and this occurs during pregnancy. 


The work upon which this report on the sedimentation reaction dur- 
ing pregnancy is based was performed at Cleveland Maternity Hospital 
upon patients registered in the klaternity Hospital Out-Patient Depart- 
ment.^" In performing the tests, 5 c.c. of whole blood were used to which 
three drops of a saturated solution of potassium oxalate were added as 
the anticoagulant. At the same time erythrocjde, leucocjde, and hemo- 
globin determinations were made. The Cutler 5 c.c. sedimentation tube 
was used and all actual observations were recorded on the Cutler graph 
at five-minute intervals for one hour. Theoretical corrections were based 
upon calculations of the cell volume, using a modification of the Eourke- 
Ernstine correction chart. In a few instances correction was based upon 
the percentage of normal erythrocyte count. 

Inasmuch as most of the patients’ first visit to the jMaternity Clinic 
was rather late in the course of pregnancy, our studies have not been 
sufficiently complete prior to five months to report. However, from 
reliable reports in the literature the changes in the rate of sedimentation 
first occur during the latter part of the second month, and 99 per cent 
of all pregnant women have a definite increase in the third month. 
Pahreus ’ figures based upon 100 normal pregnant women show an aver- 
age fall of 17 mm. per hour during the second month, 24 mm. during the 
third month, 29 mm. during the fifth month, and the rate thus increases 


‘Technical Assistance of Miss Rose Ketteringham. 
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post partiim. j\Iost acute infectious states, with or without a febrile 
reaction, are accompanied by an added increase in the rate of sedimen- 
tation during pregnancy. In many instances, however, cases which are 
obstetrically morbid are not associated Avith an increase in the normal 
expected sedimentation rate. These include morbidity due to cystitis,, 
retained lochia, and common cold. Pyelitis, puerperal sepsis, and phle- 
bitis are characterized by a rapid rate. 

At the end of the puerperium, six Aveeks post iiartum, the rate of sedi- 
mentation again approaches normal. Seventy-tAvo per cent are reported 
to have fallen Avithin the normal range. In our series there is a Avide 
variation, but the average fall at the termination of one hour is 12 mm., 
and there is the tendency of the projected graphs to assume a straight 
but diagonal line. This type of projection is a normal type or means a 
quiescent state in a previous infectious process. 



Fig’. 3. — Sedimentation reaction during the course of normal pregnancy, one individual. 


The rapid rate of the sedimentation of red blood corpuscles in preg- 
nancy is said, by various investigators, to be due to a combination of 
factors: A physiologic leucocytosis produces an increase in the fibrino- 
gen content of the blood; an anemia of pregnancy Avhich is thought to 
facilitate an increase in the sinking velocity of the cells by virtue of the 
diminished number of particles in the suspensoid, therefore the mean 
free path of such particles becomes greater and consequently the rate at 
AA^hich the5’' settle is increased. Other factors include : an increase in the 
blood volume, a decrease in the cell volume, and the absorption of the 
products of cell actiAuty into the blood stream, klost reports are in ac- 
cordance, hoAvever, no matter by AA^hat mechanism, that the rapid rate of 
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Fig. 1. — Average fall during pregnancy, actual. 


' Sed. ' 

{ft 

MM. 

TIME .IN MINUTES 

0 

5 

10 

IS 

20 

25 

30 

35 

40 

45 

50 

55 

60 


























































Normal 

Index 
















•rer 












J 

__ 




• 















.. 













t 



• 

• 











“ ' 




i 

• 















• 










L 




• 

• 











9 S 



• 


• 










1 

J: 



• 

• 















• 










LZL 


■"^10 



- 


















- 










































V 
















• 

• 










• 




• 














• 

. 











rr 



• 













• 

• 

• 
























V 

♦ 



■ 










• 



- Y - 











• 

A 

• 


V 

• 










»• 


• 

5 ' 


•r* 

• 






• 

V 

• 





• 

i 

•• 








t 




• 

• 











»% 


t 











• 

* 



• 

• 









! 





1 











• 
















• 

• 

• 













































Fig. 2. — Distribution rates of fall, second post-partum day, actual. 
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Fig. 4. — Comparison of actual and corrected rates of fall, second post-partuni day. 
































VOGT: ERYTHROCYTE SEDIJIENTATION REACTION DURING PREGNANCY 213 


sedimentation during pregnancy is related to a physiologic increase in 
the plasma fibrinogen, and in some instances this is as much as a 
thousandfold. 

Fig. 3 illustrates the variation in the sedimentation rates during the 
course of pregnancy in one individual and serves to illustrate the value 
of graphie comparisons. I -will not cite the leucoejd;e, erythrocyte, hemo- 
globin, and cell volume values which correspond to each curve, for I 
■wish to discuss any relationship which might or might not be present 
later. 

CORRECTION 

In presenting the picture of the sedimentation reaction during preg- 
nancy and the puerperium, it must be noted that all rates were actual 
and no reference was made regarding correction for anemia. The prin- 
ciple of anj’’ correction is based upon allowing for a variable item in 
order to state the results in terms of a normal constant. In the sedimen- 
tation reaction, corrections tend to aim at reducing an actual observation 
to an estimated value at a standard red blood corpuscle concentration in 
order to eliminate the variable factor, the degree of anemia. The cell 
volume has been used by most investigators in correcting sedimentation 
rates for anemia. In the normal individual there is supposedly a close 
correlation between the cell volume and the erythrocyte count, and the 
experimental error is but 0.5 per cent in the former and 5 per cent in 
the latter. By laboratory dilution experiments with normal bloods 
curves have been calculated and charts devised whereby the sedimenta- 
tion rate of any blood specimen may be quickly corrected for anemia. 
The objection to these is that the normal range for cell volume varies 
Avidely among normal individuals. The variation is accentuated during 
pregnancy, and there is no constant reliable correlation between the 
erjdhrocyte count and the cell volume ; a very slight tendency exists but 
no more. In most instances, for any one cell volume there is a variation 
of a million or more erythrocytes by count. Correlation between the cell 
volume and the hemoglobin content of the cells follows a slightly closer 
relationship but even here the average deviation for a given cell volume 
is 15 per cent hemoglobin. In fact during pregnancj’- there is no reliable 
relationship between the erythrocyte count and the hemoglobin content 
in the same specimen. The lack of actual correlation between any of 
the above variants therefore introduces three separate variables (cell 
volume, hemoglobin content, erythrocj’te count) which should be taken 
into account for any reliable correction. Therefore, in an attempt to 
evaluate the efficacy of correction of actual sedimentation rates for 
anemia during pregnancy by one or all variable factors, we have been 
struck by the dissociation rather than the association of the elements con- 
cerned. We find that during pregnancj’’ the value of corrected sedimen- 
tation rates in delivering a more accurate impression of the true trend 
of results is a misconception. Fig. 4 is a comparison of the actual and 
the corrected rates. The corrections were calculated from the cell 
volume. In most instances the corrections were carried out during the 
period of aetual sedimentation only. The corrected rates at the end of 



THE ROLE OP DEEP CAUTERIZATION IN THE PREVENTION 
OF CANCER OF THE CERVIX 

A Report of Ten Thousand Cases 

B. Z. Cashman, M.D., Pittsburgh, Pa. - 

(From the Department of Gynecology, University of Pittsburgh) 

S INCE the publication of Hunner’s^ memorable paper in 1906, cau- 
terization of the cervix for the treatment of chronic cervicitis has 
been practiced in our^* Clinic. 


technique 

After trying different methods of cauterization Dr. Huggins and I, 
in 1914, began using consistently tlie present technique of deep cauteriza- 
tion of the cervix in our operative eases. The main purpose was the 
elimination of cervicitis, but the prevention of cancer, if possible by this 
means, was a strong motive in the program. 

In 1924, I^ published the technique of deep cauterization, the after- 
treatment, and some histologic observations. This is not an office pro- 
cedure and is done under anesthesia, usually in conjunction with other 
operative procedures. Routine postoperative dilatations must be done 
for at least ten weelis after deep cauterization. Postoperative dilata- 
tions are not necessary when subtotal hysterectomy is done, but the 
cervix is permitted to heal with obliteration of the canal. 

The serious results of cauterization of the cervix such as cellulitis, 
peritonitis, and so forth, which are stressed b}^ some authors, have not 
been a serious problem in this series. They are due in most instances, I 
believe, first to incomplete cauterization, thereby leaving a zone of in- 
fected glands beneath the cauterized tissue (Pig. 2 ) ; second, to 
cauterization in the presence of unrecognized subacute or chronic in- 
fection of the upper genital tract; and third, failure to carry out the 
proper postoperative care. 

Deep cauterization was selected because sections of the cervix showed 
that the inflammatory process is frequently deep seated and that it is 
necessaxy to cauteidze deeply in order to eliminate it. In practicing 
deep cauterization some of the shortcomings of superficial cauteriza- 
tion are disclosed that are not generally Irnown. In cervices that have 
been cauterized superficially, sections taken immediatelj’- afterwards, or 
after healing has taken place, reveal too frequently that the deep glands 
have not been destroyed (Pig. 2) and that they are sealed in by the 
healing process and extensive cyst formation ma}^ result. In re- 
operating on these patients, it is found that many of these cervices are 
riddled with cysts that are often not evident until deep incisions with 
the cautery blade are made, and mucus and mucopus are discharged. 
We use superficial cauterization only when we feel that the infection 

‘This paper is presented as a memorial to my former Chief, Dr. K. R. Huggins, -who 
initiated and planned this survey which was made possible through the financial sup- 
port of the Spang Cancer Research Fund. His untimely death occurred before it was 
well under way. 
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one hour do not give a true picture inasmuch as tlie period of packing 
iiad already begun and tlie results are therefore grouped into a smaller 
range. 

Kegarding correction I quote Pahreus: “A comparative investigation 
between the number of corpuscles and the sinking velocity carried out 
on a great number of clinical cases shows the concentration of the cor- 
l^uscles to be of less importance than dilution experiments would lead 
one to suspect. There is a factor counteracting the rapid sinking in 
anemic conditions which probablj^ stands in connection with the fact 
that the blood corpuscles have relatively less tendency to aggregate in 
the blood which is sparse in cori^useular elements. In other words, the 
disadvantage of cell dilution experiments is that there is no proof that 
in the body a change in the cell volume or cell count occurs without a 
simultaneous alteration in the plasma which might itself affect the sedi- 
mentation rate. ’ ’ 

CONCLUSIOXS 

1. There is a progressive increase in the sedimentation rate during 
normal pregnancy. There is no alteration in this rate associated with 
toxemias of pregnancy. 

2. During the puerperium the sedimentation rate returns to nonnal 
in approximately 75 per cent of cases and tends toward normal in the 
remainder. The change begins after the second po.st-partum day. 

3. The increased sinking velocity of the erythrocytes during preg- 
nancy is related to an increase in the plasma fibrinogen fraction of the 
blood. 

4. Sedimentation is the result of the interplay between many forces 
and different factors may have importance in different cases so that the 
problems of correction for anemia are complex. We believe “the ob- 
served result is the true one and the calculated one is based on experi- 
ments which have onlj^ a presumptive counterpart in nature.” 
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11 per cent was the cancer confined to the cervix. In our series it was 
learned that there are no symptoms of early cancer, for many of these 
cases were hopeless when the first symptoms occurred. We stated at 
that time, thirteen years ago, that tlie hope of control of cancer of the 
cervix lay not in the method of treatment but in early diagnosis by 
periodic examination of women, and in the prevention of cancer by ade- 
quate treatment of the pre-existing lesion, chronic cervicitis. Or, even 
better, the prevention of cervicitis by the proper treatment of the cervix 
after deliveiy. That is still our belief. 

It is our belief and experience that a cervix, healed and free of in- 
fected mucosa (Fig. 3) is no more liable to develop cancer than the sur- 
rounding vaginal mucosa. 



Fig. 3. — Photomicrograph of a longitudinal section of the cervical canal healed after 
cauterization. Note absence of glands, and the presence of squamous epithelium which 
covers the lower portion of the cervical canal in the healing process. 

In order to prevent cancer of the cervix, it was felt that an effort 
should be made to eliminate chronic infection and inflammation from 
the cervix, and that this was possible onlj'^ by complete removal of the 
gland-bearing portion of the cervix or by its destruction by deep cauter- 
ization (Fig. 1). Deep cauterization is less time consuming than amputa- 
tion of the cervix. It is a simple, rapid, bloodless method, and this is 
important in long gynecologic operations. 

Since 1914 the cervix has been cauterized routinely in all operations 
for chronic tubal infection, for the cervix is usually tlie source of these 
infections; in all subtotal hysterectomies; and in all patients with 
cervical leucoriliea sufficient to warrant radical treatment. The oppor- 
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is superficial, as in the so-called congenital pseudoerosions, sterility, and 
eversions soon after the first delivery, for lacerations vdth eversion of 
mucosa then furnish conditions that predispose to infection, but cervicitis 
has not yet occurred or is only superficial. 



Fig. 1. — Photomlcrograpli of a section of an erosion after deep cauterization. Note the 

destruction of the glands. 



Fig, 2, — Photomicrograph of a section of an erosion after light cauterization. Note the 
zone of noncauterized glands beneath the cauterized zone. 

RELATIONSHIP OP CHRONIC CERVICITIS TO C.\NCER 

For years chronic infection has been thought to be a factor in the 
occurrence of cancer of tlie cervix, largely because of the high incidence 
of women who have borne children among those with this type of cancer. 
In an analj’-sis of 150 cases of cancer of the cervix, ui 1927, the author 
found that 92 per cent had borne children. In the same series, in only 
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one to twenty-four years. There Avere data on 771 subtotal hysterec- 
tomies. 

In our folloAV-up cauterization series, the ages ranged from 19 to 77 
years (Table II). 


Table II. Ages of Patients at Time op Cautekization and at Time op 
PoLLOAV-up Survey: 2,224 Women Treated by Deep Cauterization 
OF Cera'lx; Uteri, 1914 to 1939 


AGE-GROUP 

YEAR 

number in each age-group 

AT OPERATION 

AT LAST OBSERVATION 

14 

3 

0 

15-19 

75 

13 

20-24 

268 

105 

25-29 

406 

263 

30-34 

451 

345 

35-39 

413 

424 

40-44 

318 

■ 381 

45-49 

165 

309 

50-54 

91 

212 

55-59 

22 

115 

60-64 

8 

38 

65-69 

3 

15 

70-74 

1 

S 

75-79 

0 

1 

All ages 

2,224 

2,224 


Average age at operatioa 34.6 years 

Average age at last observation 40.1 years 

Average period of observation 5.6 years 


In the 10,000 series before the follotv-up study Avas made, 2 patients 
were ImoAvn to have developed cancer of the cervix (Cases 1 and 2). In 
the 31.4 per cent folloAv-up, or 3,143 patients, no additional cases of can- 
cer of the cervix were found. Of the patients 73i/^ per cent were op- 
erated on by Dr. Huggins and myself by a technique that is quite con- 
stant. No case of cancer is ImoAvn to have occurred in these patients. 
The 2 knoAvn cases of cancer developed in the remaining 26^ per cent 
operated upon by tAventy-four other surgeons. Ten of these surgeons 
received their training Avith us, and the others are noAv practicing a 
similar technique, so that it is very unlikely that more than a small per- 
centage of these cervices Avere cauterized less extensively than Ave prac- 
tice. But there is some evidence that one of the tAvo cancers AAdiich 
developed falls into this small percentage. This might' indicate that 
superficial cauterization is less effective than deep cauterization as a 
prophylactic procedure. No such conclusion Avould be AAmrranted, hoAv- 
ever, AAuthout a comparable series and folloAv-up of cervices superficially 
cauterized, for Holden’^® states that neither he nor Dickinson has seen 
a case of cancer deA^elop after office cauterization. 

DISCUSSION OP SURVEY 

In order to determine the true prophylactic value of deep cauterization 
in this series, it is necessary to find out Avhat should be the incidence of 
cancer in 10,000 gynecologic patients Avho have had no treatment of the 
cerAux and AAdio have been folloAved for years. No reliable figures of the 
incidence of cancer of the cervix in Avomen in general are available. 

But certain estimates can be made from isolated surveys and published 
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timity was used to clean up the infected cervix in any patient on whom 
operation was necessary for other conditions (Table I). 

Table I. Type of Operations 


Cauterization alone o;t5 

Cauterization and radium (in uterine cavity) 120 

Cauterization and plastic surgery 020 

Cauterization, plastic surgery, and laparotomy 023 

Cauterization and laiiarotomj- (other than hysterectomy) 1071 
Cauterization and hysterectomy (subtotal) * 065 


CANCER OF THE CERVICAL STUJIP 

It has been found by many observers that cancer of the stump of tlie 
cervix after subtotal hysterectomy constitutes 2 to 5 per cent of all 
carcinomas of the cervix. In our 150 eases, there were four, or 2.66 per 
cent. This does not give any idea of what percentage of cervical stumps 
will develop cancer. Neilson^ reports that statistics in 17,139 cases of 
subtotal hysterectomy show subsequent stump cancer in 67, or 0.39 per 
cent. He states that the incidence may be 1 to 1.5 per cent. 

The increased mortality of total hysterectomy throughout the country 
will more than eounterlialance the loss of patients from cancer of the 
cervical stump. The technique of subtotal hysterectomy, as I^ advocated 
in 1926, consists of deep cauterization of tlie cervix regardless of whether 
it appears normal or not, followed immediately by laparotomy and sub- 
total hysterectomy. The supravaginal amputation is made low down 
near the attachment of the sacrouterine ligaments, and crosses the 
cauterized and sterilized cervical canal. Tims the cervical mucosa is de- 
stroyed, the canal is sterilized, hysterectomy is made safer and future 
trouble with the stump is practically eliminated. To cauterize or cone 
out the cervical canal from within the abdomen, as practiced in some 
sections, is not sufficient, for cancer usually occurs in the erosions or at 
the junction of the squamous and columnar epithelium on the portio. 

SURVEY 

In 1929, Dr. Huggins^ reported 2,985 of our cauterization cases, with 
no knowledge, up to that time, of the development of cancer of the cervix 
in any of these patients, but no follow-up study had been made. In the 
same year, Pemberton and Smith® reported that in 5,952 operations on 
the cervix, including 1,408 cauterizations, 5 cases of cancer had de- 
veloped and none had occurred in the cauterization group. (Only 20 
per cent of their total series were followed either by letter or examina- 
tion. ) 

Deep cauterization has been gradually adopted by those in the 
Gynecological and Olistetrical Departments of the University of Pitts- 
burgh Hospitals. There is now a series of 10,000 eases over a period 
of twenty-five years. A follow-up study was undertaken to determine 
the incidence of cancer in the cervices so treated. 

RESULTS OF SURVEY 

Data were secured concerning 3,143 patients, and 1,341 of them re- 
turned for examination. The time interval after cauterization was from 
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Table III. Expected and Obsertod Deaths Erom All Causes and From Cancer 
OP THE Uterus Among 3,143 Women Followed for Varying Periods After 
Deep Cauterization op the Cervix 



number 

OF pa- 
tients 

DEATHS FROM ALL 

CAUSES 

DEATHS FROM 
CANCER UTERUS 

RATIO 

OBSERVED 

OBSERA'ED 

ex- 

pected! 

OB- 

SER\rED 

EX- 
PECTED t 

EXPECTED 

NUM- 

BER 

PER 

cent 

NUM- 

BER 



DEATHS FROM 

ALL 

CAUSES 

CANCER 

UTERUS 

Age known 
Age unknown 

2,224 

919 

58 

21 

2.6 

2.3 

102 

42* 

2 

0 

4 

2* 

0.57 

0.50 

0.50 

Total 

3,143 

79 

2.5 

144 

2 

6 

0.55 

0.33 


'Deaths expected in group witli age unknown on assumption of same experience as 
that in group with age known. 

tDeaths expected on basis of age-specific mortality among all females, Pittsburgh, 
1930 . 

Although no other cases of cancer were found in this survey it is 
evident from Levin’s studies that the survey covered predominantly 
patients who were in an age group in which cancer of the cervix is not 
common, for the average age of the follow-up series was 40 years, and in 
our cancer of the cervix series, 69 per cent occurred in patients over 
forty years of age. It is stated that ten to fifteen years of chronic ir- 
ritation seems to be necessary before cancer of the cervix develops, and 
our follow-up averaged only 5.6 years. This means that most of the 
patients in our follow-up eases were operated upon in the last five to 
fifteen years. This would be expected, as the longer the time interval 
after operation the more likely it is that the patient is lost through 
change of address, etc. 

Levin feels that this study does not disprove the clinical impressions 
and statistical evidence that chronic cervicitis is a causative factor in 
cancer of the cervix and that the elimination of chronic cervicitis vull 
prevent cancer. He found our incidence verj^ low as compared to other 
statistics but that our folloAv-up study covered onl}’- to the lower limits of 
the age groups vdiere the incidence of cancer rises rapidly. A few more 
years of observation of this group should gHe very definite information. 
He feels also that his estimates ivere based on women in general, ivhile 
our series consists of Avomen aa4io came for gynecologic treatment and 
that due alloAvance should be made for this factor. 

If the group that Ave contacted can be folloAved for another fiA’^e or ten 
years, the question should be settled definitely. We intend to carry it 
on in our Department and Avitli a more intensive effort to contact those 
patients Avho Avere operated upon more than five or ten years ago. 

The recorded incidence of cancer of the stump is also higher than in 
AA'omen in general. Dr. Huggins and I liaA^e done 2,525 subtotal hj^sterec- 
tomies with cauterization of the ceinfix. They are included in the 10,000 
series and information Avas obtained on 506 of them in the folloAV-up 
study. We laioAV of no instance of cancer of the stump in this group. 
If Neilson’s^ estimate of approximately 1 per cent is correct, there 
.should develop 25 cases in our lij’^sterectomy series. 
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statistics. In tiie first examination of 1,200 women in general who vol- 
unteered for a program of periodic examination, Catherine Macfarlane' 
found 3 eases of unsuspected cancer of the cervix, an incidence of 0.25 
per cent. An average of six similar figures from different sources would 
seem to place the incidence of cancer in women in general at approx- 
imatel.y 0.19 per cent. 

If this incidence were apiilied to our 10,000 series there would be 19 
eases of cervical cancer at anj^ one time. 

Our patients were gynecologic eases, and in g 5 'necologic cases and in 
those followed over a period of jmars, the incidence is much higher, for 
Jleigs® cites a ten-year follow-up by Woolston of 1,014 patients who 
had had a repair of the cervix. It disclosed the fact that 1.S7 per cent 
probably developed cancer of the cervix from sLx to twenty-nine years 
after operation. This corresponds quite well with the incidence in 
gjmeeologie eases in hospitals. Aji average of three such figures gives 
an incidence of 1.82 per cent. This incidence applied to the 10,000 series 
would be 182 cancers. 

The true incidence would probably lie between these two figures, 19 
eases for 10,000 women in general, and 182 cases in 10,000 gjaiecologic 
cases. Levin® who has done notable statistical work on cancer is more 
specific in his estimates. He approached the problem in a new and dif- 
ferent manner, and by applying accurate and scientific statistical 
methods to our data, estimated the expected incidence of cancer in the 
various age groups. This is a veiy valuable contribution to statistical 
methods for similar surveys in the future. He writes as follows : 

Among 3,143 women followed for varying periods after deep cauterization of 
the cervix by Ur. Caslimau and his associates, there were observed 79 deaths from all 
causes. In 2,224 of these patients, the average age at the time of cauterization was 
34.6 years and the average age at the time of death or last observation was 40.1 
years. The average period of observation was 5.6 years (Table II). 

The expected number of deaths from all causes and from uterine cancer in this 
group were calculated by applying to each age-group for the period of observation 
the mortality rates among females in Pittsburgh for the census year 1930 (Table 
III). It was found that during the period observed only 6 deaths from cancer of 
the uterus would be expected in the 3,143 patients, whereas two occurred. 

It is, therefore, at once clear that these patients have not been followed long 
enough to test adequately whether or not they will remain comparatively free from 
subsequent development of uterine cancer. This point may be amplified bj' citing 
the fact that if the entire group, 3,143, were observed from the time of cauterization 
until all had died, the number of deaths from uterine cancer which would be expected 
to occur is 79. The period of actual observation, however, was such that only 6 
deaths might be expected. Even if we disregard the fact that onlj' 55 per cent of the 
expected deaths from all causes were observed, the difference between 6 and 2 deaths 
in a sample of this size cannot be considered significant. 

On the basis of this material I would, therefore, coiielude first, that the 
number of patients followed and the average duration of the follow-up 
was too small to constitute a fair test of the value of cauterization of the 
cervix in preventing subsequent development of carcinoma ; and, second, 
that as far as the facts obtained in this survey go, they do not indicate 
that cauterization has any prophylactic value. In view of the im- 
portance of settling this question, it is to be hoped that Dr. Cashman will 
continue his investigation by continued follow-up of these patients. 
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6. A follow-up study was carried out but tlie average time interval 
after cauterization Avas only 5.6 years and the average age of the patient 
40 years. The results therefore fail to shoAV anj'- very marked reduc- 
tion in the incidence of cancer in the group folloived, for by a neiv ap- 
plication of a statistical method to our series of 3,143 followed patients, 
LeAun estimates the expected incidence as only 6 deaths from cancer of 
the uterus in the time obserAmd. Tavo deaths are knoAvn to have oc- 
curred and one of these Avas from cancer of the cervix. A longer follow- 
up study Avill be necessary before definite information can be given. 

7. Deep cauterization and subtotal hysterectomy has made total 
hysterectomy unnecessary for benign conditions of the uterus. 

I wish to express appreciation to the members of the Gynecological and Obstetrical 
Staffs of the Elizabeth Steel Magee and SL Francis Hospitals, Pittsburgh, Pennsyl- 
vania, for their cooperation in permitting and aiding in the survey on their patients ; 
to Dr. Mortimer Cohen, Dr. Albert Bruecken, Dr. John Frank, and Miss Anne Shiras 
for the pathologic sections, photomicrographs, color photography, and lantern slides: 
and Miss Theresa Mayer and Mrs. Betty Neeld for their seemingly endless work in 
trying to contact these patients and record the results in various ways. 
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THE RATE OF ENTRANCE OF AMNIOTIC FLUID INTO THE 
PULMONARY ALVEOLI DURING FETAL RESPIRATION* 

Franklin F. Snyder, M.D., Chicago, III. 

(From the Department of Obstetrics atul Gynecology, University of Chicago and the 

Chicago Lying-in Hospital) 

T he present iiiAmstigation is an atteinjit to determine the extent to 
Avhich the respiratory moAmnients of the fetus function to promote 
a tidal fioAv of fluid betAveen tlie amniotic sac and the alveoli of the lungs. 

The question as to AAdiether or not the amniotic fluid .normally enters 
the lungs during intrauterine life Avas raised long ago by Ahlfeld in 
connection Avith his observations of rhythmical excursions of the abdomi- 
nal Avail of AAmmen near term, Avhich moA^ements he described as eAudence 
of respiratory excursions of the chest Avail of the fetus. Ahlfeld ex- 
pressed the AueAv that amniotic fluid did not enter the fetal Inngs. 

A second type of evidence bearing upon this question has accumulated, 
namely, the finding of amniotic sac contents in the lungs of infants at 
autopsy. 


^Presented at a meeting of the Chicago Gynecological Society, May 17. 1940. 
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COSBIEXT 

Pei'liaps tliere is no metliod of preventing CtTneer of llic cervix 100 
per cent, but in our personal series we have been unable to find a single 
case in spite of an honest effort at follow-up. A larger series of cases, 
or a longer period of time and a better follow-up may change that re- 
port. Even so, if it is shown that the incidence of cancer has been mucli 
reduced, the work has been wortlnvhile. It is much more satisfactory 
than the cure of an equal numlier of cancers of the cervix, for many of 
the cancer-eured cases are uncomfortable and unhappy; uncomfortable 
from undesirable radiation effects; and unhappy because of the dread of 
recurrence. Our interest has been in tlie prevention, rather than the 
cure of cancer of the cervix in the advanced stages in which it is usu- 
ally seen today. 

There were 25.4 per cent of the patients in our cancer series Avho liad 
had pelvic operations, and one-half of them within five years before they 
reported with cancer. No prophylactic treatment of the cervix had been 
done, and the opportunity for the prcA'ention of cancer had been lost. 

The chief disadvantage of deep cauterization is the necessity for the 
irksome postoperative dilatations, but if the patient is completely re- 
lieved of cervicitis and if cancer is prevented, it is worth the effort. 
Before the advent of radium, the cautery was a valuable agent in the 
treatment of cancer of the cervix. It should be more effective before 
the onset of cancer. 

In such a series, it may be that occasionally an incipient cancer, too 
small to be even suspected on gross examination, has been destroyed by 
the cauterization. 

Prevention of cancer of the cervix, by any method tliat is effective, is 
advocated in this paper. Deep cauterization has been tlie method used 
in this series because it can lie quickly done along witli other operative 
procedures, and sections show that it is effective in eliminating cervicitis. 

COXCLUSIOXS 

1. Chronic cervicitis seems to be a contributing factor in the causa- 
tion of carcinoma of the cervix. 

2. Cancer of the cervix is insidious in onset and because of the late 
stages in which it is seen today, prevention of cervicitis, prevention of 
cancer by adequate treatment of existing cervicitis, and early diagnosis 
by periodic examination of women over 25 years of age, offer the best 
solution of the problem. 

3. In order to destroy infection in the cervix by cauterization it is 
often necessary to cauterize deeply and extensively. 

4. Careful postoperative care is necessary to prevent stenosis of the 
cervical canal after deep cauterization. 

5. As far as we know, deep cauterization of the cervix has been an 
effective method of preventing cancer in our series of 10,000 cases, for 
only 2 cases of cancer of the cervix are laiown to have occurred in this 
series. 
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litter were observed following injection of India ink within the amniotic sac. 
Pentobarbital sodium was injected directly into the fetus for the suppression of 
respiratory movements. 

The present observations are based upon 30 fetuses obtained from 10 
rabbits at term. Seventeen fetuses tvere breathing at the time of injec- 
tion of the amniotic sac while 13 were apneic. 





A. B. 

Fig. 1. — A, Lung of rabbit fetus breatlnng within the uterus obtained three minutes 
after injection of India ink into t’ne amniotic fluid. B, Lung of apneic fetus obtained 
twenty minutes after injection of sac. In both fetuses 1 c.c. of India ink was intro- 
duced into the amniotic fluid. Entrance of stained fluid in A and the absence of it in 
B demonstrated tiiat intrauterine respii-atory movements resuit in the breathing of 
amniotic fluid. 



A. B. 

Fig. 2. — A, Lung of rabbit fetus breathing within the uterus obtained one minute after 
injection of India ink into the amniotic fluid. Bj, Lung of apneic fetus. 

OBSERA'ATIONS 

The entrance of blackened amniotic fluid into the Inngs of fetuses 
which showed respiratory movements was regularly observed. In con- 
trast, in apneic littermates the lungs failed to show carbon particles 
despite immersion of the fetuses in ink-stained fluid. It is evident 
that the intrauterine movements of the chest and diaphragm function to 
promote a tidal flow of fluid between the amniotic sac and the alveoli of 
the lungs. Evidence of the magnitude of the tidal exchange is afforded 
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Farber and Sweet found cellular debris characteristic of amniotic fluid in 88 
per cent of the lungs of infants which survived two hours to five weeks after 
birth in a series of 124 cases. More reeenth’, Canierer found constituents of amniotic 
fluid in the lungs of all cases except three in a scries of 212 autopsies which included 
93 stillborn and 119 infants that died within one hour to one week after birth. 
Furthermore, extensive pneumonia in stillborn babies and those succumbing soon 
after birth has been noted with increasing frequency as microscopic examination of 
the lungs has been made (McGrath and Kuder, 1936; Chase, 1935; Warwick, 1934; 
Cruickshank, 1930; Hook and Katz, 1928; Johnson and Meyer, 1925; Browne, 1922; 
Siemens, 1915). For instance, Johnson and Meyer found evidence of pneumonia 
in 97 cases of a series of 500 consecutive autopsies at the Sloano Hospital, and 
in 68 of these it seemed probable that infection occurred before birth. 

Additional evidence of tlie entranee of amniotic fluid into the lungs 
before birtli has been obtained by x-ray of the fetus following injection 
of the amniolic fluid with tliorotrast. 

Observations have been made in women (Ehrhardt, 1938; Keiffcrscheid and 
Schmiemann, 1939) and in guinea pigs (Windlc, 1939). Elirhardt noted aspira- 
tion of amniotic fluid by a fetus of 20 cm. length or four to five months’ development. 
Keifferscheid and iSchmiemann reported similar results. Kumerous sources of error 
inherent in the tliorotrast method and resulting in failure to obtain x-ray evidence 
of its presence were pointed out by Ehrhardt in a careful study in women and 
laboratorj' animals. 

A new approacli 1o the problem is afforded by the recent development 
of an experimental metliod which permits direct observation of fetuses 
showing rhythmical respiratory movements within the unopened uterus 
(Snyder and Rosenfcld, 1937). By the addition of foreign substance 
like carbon particles of India ink, the amniotic fluid may be readily 
stained and then traced in various parts of the respiratory passages. It 
is possible to sec and count tlic intrauterine respiratory excursions. 
Thus, for tlie first time in fetuses under direct observation showing 
rliythmical breatliiiig for many liours, one may determine whether or 
not fetal respiratory movements result in the entrance of amniotic fluid 
into the lungs. Evidence of tlie rate of excliange between the amniotic 
sac and tlie pulmonary alveoli is obtained by sacrifice of breathing 
fetuses at various intervals after injection of the amniotic sac. 

MlCTIIOD AND .AIATERIAL 

In a typical experiment a rabbit at full term, i.c., 32 days, was selected for 
observation. Inhibition of labor was assured b}' the induction of ovulation a 
week before term, i.e., at 25 da 3 's, bj' the injection of 100 rat units of extract of 
urine of pregnanej^, antuitrin-S (Parke, Davis and Companj'). Inspection of the 
animal’s abdomen showed localized rhj^thmical movements which were transmitted 
from fetuses at various sites where tlie uterus was in direct contact with the 
abdominal wall. The respiratoiy rate of various fetuses could readilj' bo counted. 
In order to permit laparotomy and at the same time to avoid the effect upon 
the fetuses of a general anesthetic, the spinal cord was sectioned at the lumbar 
level. The uterus was exposed by laparotomy carried out beneath the surface of 
a large bath of Ringer’s solution at 37" C. The fetal respiratoiy movements were 
easily observed directlj’ through the thin uterine wall. The rate of the excursions 
was noted. In order to stain the amniotic fluid, 1 c.c. of 50 per cent India ink 
was introduced within the amniotic sac in the dorsal neck region between the 
ears. Discoloration of the entire sac was almost immediatelj' evident. After 
intervals which ranged from one minute to manj'- hours the trachea was closed 
by clamping the neck of the fetus. As a control, apneic fetuses of the same 
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not found in lungs of apneie ones. In tlie brief period of a minute of 
intrauterine respiratory activity, there is a striking flow into the pul- 
monary alveoli of the fluid in which the fetus is immersed. 

The presence of amniotic fluid in the lungs and its tidal flow during 
normal fetal life afford a basis for tracing the origin of damage to the 
future air passages. 

In so far as there is obscurity regarding the mechanism whereby exten- 
sive injury of the lungs occurs before birth, even resulting in intra- 
uterine death associated with pneumonia, it is apparent that the present 
findings provide a new link in the chain of evidence, by which intra- 
uterine pneumonia is connected with abnormality of the amniotic fluid. 
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DISCUSSION 

DR. W. F. WINDLE. — We have confirmed Dr. Snyder’s factual observations. 
However, I must disagree with some of the interpretations he has placed upon 
them. 

The phj’'siology of respiration in the fetus in utero is not so greatly different 
from that of the newborn infant or even of the adult as it might seem. If it is 
to be understood clearly it should be viewed in the light of at least three funda- 
mental concepts. 

I. A respiratory center develops in the embrj^o, reaching a functional state as 
early as the twelfth week in man. This center seems to be inactive but can be 
activated by (a) afferent nervous impulses discharging into it, (b) by the chem- 
ical agent, carbon dioxide, acting upon it directly, or (c) by anoxia! enhancement 
of its excitability (lowering its threshold). It is doubtful if the fetal respiratory 
mechanism actually functions in the strictly normal course of intrauterine ex- 
istence; its threshold is very high. The fetal respiratory mechanism is a dormant 
system charged with potentialities, long in advance of the time it can be of any 
use. 

H. The mammalian fetus does not thiive on venous blood, as commonly taught. 
It receives well-oxygenated blood from the placenta, and this blood reaches the 
fetal brain without great loss of oxygen. It has been proved in the sheep that 
the umbilical vein blood is 90 to 95 per cent saturated throughout a fair portion 
of the gestation period. The fetal carotid artery blood is as much as 88 per cent 
saturated with oxj^gen. In the last days of gestation the values decline somewhat, 
and a physiologic partial anoxemia becomes established. This is bj^ no means an 
asphyxia. Some confirmatory data are available for man. 

ni. The fetus in utero is hj^otonic if not actually atonic. It appears to lack 
a well-developed mechanism to return its blood to the heart. The uterine mus- 
culature substitutes for this lack of tonus, and rh 3 dhmical prelabor uterine activ- 
ity assists in returning blood to the fetal heart. In some species of animals, 
notably the cat, each uterine contraction sends a freshet of well-oxj^genated blood 
to the fetus. In late pregnancy each uterine relaxation allows a partial anoxemia 
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bj'’ comparison of Inngs whieli were obtained from fetuses at various 
intervals following injection of the amniotic sac with ink. Thus, in 
littermates which were breathing at the rate of 28 per minute, the trachea 
was clamped three minutes folloiving injection of the amniotic sac of 
one fetus and one minute after similar injection of a second fetus. The 
extensive blackening of tlie lungs of the first one shows the rapidity of 
entrance of the dark-colored amniotic fluid into the fetal air passages 
(Fig. 1). In the second fetus much less carbon is to be seen although 
scattered black areas are clearly evident in the lungs even within one 
minute after staining of the amniotic fluid (Fig. 2). The findings are 
confirmed by microscopic examination. Carbon particles are found in 
the pulmonary alveoli and large air passages thronghout the lungs. 

Furthermore, in various fetuses of the same litter which were breath- 
ing at different rates, it was noted that the lungs were darker in those 
which .showed the greater respiratory activity. For instance, in a fetus 
breathing at the rate of 96 per minute for five minutes after addition 
of 1 e.c. of ink to the amniotic fluid, the lungs were much darker than 
those of a littermatc removed after sixteen minutes of breathing ink- 
.stained fluid at the rate of 10 per minute. 



Pis:. 3. — Lung of rabbit fctu.s .stillborn following contamination of the amniotic auicl 
with blood. The pulmonary alveoli contain blood cells. 


In Fig. 3 is .shown the lung of a rabbit which died undelivered at full 
term. At antop.sy the amniotic fluid was conspicuously stained with 
blood. Microscopic examination of the lungs i-evealed the presence of 
blood uniformly distributed throughout both lungs. Contamination of 
the amniotic fluid was associated with accidental hemorrhage of the 
placenta. 

SUMMARY 

From the foregoing experiments, it is evident that ink-stained amniotic 
fluid promptly enters the pulmonaiy alveoli of breathing fetuses but is 
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of the contraction, the placenta being more or less compressed, and then as the 
uterus relaxes the heart becomes more rapid. I would like to have Dr. Windle 
tell us if the heart rate slows with each contraction because of excess blood supply 
and oxj^gen or because of asphj'xia. 

Another thought is that, assuming intrauterine respiration, the fetus at birth 
carries with it from the uterine cavity a certain quantity of amniotic fluid in 
each of the alveoli even though the alveoli after birth are somewhat distended 
by air added to their content. Unless that residual amniotic fluid is rapidly 
absorbed by the epithelium of the alveoli, it should make its appearance from 
the lungs and out through the mouth and nose of the newborn infant. We do 
see newborn infants whose pharynx and trachea are filled with amniotic fluid, 
blood, meconium, etc., but the infant who cries lustily at birth does not have the 
sound of a child whose lungs are partly filled with amniotic fluid. 

DR. SNYDER (closing). — Regarding Dr. Windle ’s anatomic observations in 
guinea pigs, it is interesting that aspiration of thorotrast was revealed by x-ray in 
certain fetuses but not in all cases. In this connection, Ehrhardt pointed out in his 
last paper (1939) that the presence of thorotrast in amniotic fluid or in the gastro- 
intestinal tract ma 3 ^ escape detection bj' x-ray. Thus, in mice drinking a diluted 
solution of thorotrast for several da 3 's, no x-ra 3 ^ evidence of its presence was 
obtained; however, after an additional period of da 3 's a definite shadow in the 
gastrointestinal tract was obtained, indicating a separation of thorium and the 
diluting medium probabty by the intestinal epithelium. Similarty after injection 
of the amniotic fluid with thorotrast, various intervals, for example seventy-two 
hours, elapsed before a shadow appeared in the respirator 3 f tract. Ehrhardt con- 
cluded that the mechanism for separation or concentration of thorium was even 
less effective in the respiratoiy passages than in the intestinal tract. 

The various other problems which were raised require separate answers. Regard- 
ing such a question, for example, as the nature of the chemical regulation of fetal 
respiration, it would seem that Dr. Windle ’s conclusions do not alwa 3 'S take into 
account all of the available data. 

In connection with Dr. Baer ’s point concerning the absorption of fluid from the 
lungs, it is interesting to recall the structure of the pulmonaiy alveoli. Bloom’s 
investigations have shown that it is difficult to demonstrate a continuous epithelial 
lining, the capillaries appearing to be uncovered. The morphologic barrier to 
exchange between the lumen of the alveolus and the blood stream is thus reduced 
to a minimum. 


Trussell, Ray E.: Hypersensitivity as a Factor in Chronic Monilia Vaginitis, J. 

Iowa hi. Soe. 29: 485, 1939. 

It is now well established that a marked growth of 3 mastlike fungi in the vagina, 
particularly in pregnant and diabetic women, may produce acute vaginitis. Such 
patients are usually treated satisfactorily with gentian violet, but even if un- 
treated, some experience spontaneous cure with termination of the pregnancy or 
after control of the diabetes. 

In contrast to this type of severe vaginitis which is encountered only occasion- 
alty, it is common to see women who complain only of vaginal and vulval itching 
and in whom cultures reveal no commonly recognized vaginal pathogens except a 
few “monilia.” Such infections are at times refractory to the usual fungicides 
and the itching and low grade inflammation persist. 

Recently it has been suggested that certain of these women are hypersensitive 
to the fungi and that the itching and mild inflammation are manifestations of 
a local allergic reaction. 

Ray E. Trussell tested 200 pregnant women and found that a large percentage 
of adult women are skin sensitive to commercial oidiomycin. It would appear that 
the use of this fungus extract for skin tests would be of limited value in indicating 
suitable cases for desensitization of patients with chronic monilia vaginitis on the 
theory that the condition may be on an allergic basis unless focal flare-ups or 
skin reactions stronger than normal can be shown to occur consistently. 

J. P. Greenhilt.. 
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to manifest itself in the fetal brain, and fetal activitj’" ensues in consequence, onlj' 
to subside again with the succeeding uterine contraction. 

Keeping these concepts in mind let us examine the question of fetal respiratory 
movements and aspiration of amniotio fluid. Under experimental conditions which 
interfere in any way with normal oxygenation of the fetal brain, it is very easy 
to obtain rhytlunical movements which are not present normally in fetuses. In 
Dr. Snyder’s experiments the normal uterine motility had been inhibited hormon- 
ally. This may have impaired the mechanism which returns blood to the fetal 
heart and may have allowed an anoxemia to be set up in the fetal brain. Anoxemia 
affects the fetal respiratory center, lowering its threshold to a point which can be 
reached by the usual stimulatory agent, carbon dioxide. Had Dr. Snyder obtained 
blood gas anal3'ses in his specimens, I am confident he would have found very 
little oxygen in the fetal blood. Wo have done that in the cat and I can say that 
fetal quiescence and apnea (true phj'siologic apnea, not asphyxial apnea) are asso- 
ciated with values in excess of 50 per cent saturation, rapid rhythms of respiratorj' 
movements with values between about 25 and 50 per cent saturation, and slow 
dj’spneic rhj’thms with values well below 25 per cent saturation with oxj'gen. In 
fact the gasping movements persist when the fetal blood contains less than one- 
half a volume of oxj’gen per cent. 

In late prenatal life when the placenta maj' be said to have undergone some 
physiologic deterioration, the rapidly growing fetus is hard pressed to get enough 
oxj’gen. "With each uterine relaxation, the fetus becomes active and ma3r even 
exhibit some rapid respirator3' rlu'thms. Such movements may occur occasionall3^ 
in the human being near term, but their incidence is certainl3' not great, and it is 
not proved that the3' occur in all. 

Even if these fetal re.spirator3' rhythms arc trul3' of normal occurrence, which 
ma3' still be questioned, do the3' result in aspiration of the amniotic fluid? In the 
absence of muscle tonus, a negative intrathoracic pressure docs not manifest itself. 
The normal fetus is lu'polonic if not nctuall3' atonic. 

We have proved that aspiration of amniotic fluid can occur in fetal guinea pigs, 
but onl3' under asplu’xial conditions. Tliorotrast was introduced into the amniotic 
sacs of 27 fetuses without anesthetizing the pregnant animals; normal ph3'siologic 
conditions were maintained, llocntgcnograms taken within a few minutes, a few 
hours, and at dail3' intervals until birth revealed that this material entered the 
fetal lungs in none of those specimens. However, in another series of experiments 
similarl3' performed but in which the mother guinea pigs were later subjected to 
anoxemia or asplu'xia, the fetuses executed respiratory movements and 9 out of 
25 aspirated the tliorotrast. Aspl^'xia at birth resulted in aspiration in three other 
animals. 

These experiments lead us to believe that aspiration of amniotic fluid is not a 
normal function. Some investigators exiierimenting with the human being and the 
monke3’ have also confirmed thc.'-e studies in the guinea pig. Other investigators using 
the human subject have observed aspiration of amniotic fluid, but there is no indi- 
cation that ph3'siologic conditions were maintained in the latter experiments. 

In conclusion, let me emphasize the need of critical evaluation of experimental 
conditions in studies in ph3'siolog3'' of the fetus. When this is done, one may well 
question whether all human fetuses exercise their respiratoiy mechanism in utero 
near term. Even those that do so need not be assumed to aspirate the fluid. 

DR. JOSEPH L. BAER. — The soundne.ss of Dr. Sn3’dcr’s deductions was chal- 
lenged by Dr. Windle. In this connection it occurred to me that it is common 
knowledge to all who are familiar with fetal heart tones in labor that there is a 
relationship between heart rate and uterine contractions. It is common knowledge 
that if we want a true evaluation of the fetal heart rate we instruct the super- 
visor or the intern not to listen immediately at the end of the contraction but to 
wait a moment or two. With the onset of a contraction, the fetal heart rate drops 
decidedl3'^, then after the uterus relaxes, there is an cquall3" rapid acceleration of 
the heart rate, somewhat above the normal rate for that fetus, and then it steps 
down to its normal rate until the next contraction occurs. Possibly that observa- 
tion fits in with Dr. Windle ’s comments. Perhaps the fetal heart slows down 
because it gets adequate oxygenation from the blood of the placenta at the time 
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In view of the fact that we have been able to find post-partnm hyper- 
tension only in the negress, we calculated the average pressure for nor- 
mal white and colored patients during the prenatal and post-partum 
periods. One hundred case records of white and colored patients were 
studied in compiling the data recorded in Table II. The average pre- 
natal pressure was also obtained for the patients in this series who 
showed the unexpected post-partum rise. Two facts are apparent. First, 
while prenatal pressures of normal white and colored patients are about 
the same, the normal colored patients tend to show a higher post-partum 


rise. Second, normal colored patients show a somewhat loAver prenatal 
pressure than do those exhibiting the unexpected post-partum rise 
(Table II). 

Table IT. Aveeage Peenatal and Post-Partdm Blood Pressure With Standard 

Deviation 

I. Normal patients 
a. Colored 

(a) Prenatal 

1. Systolic 

109.48 ± 

7.39 

2. Diastolic 

66.55 ± 

6.7 

(b) Post partum 

1. Systolic 

120.8 + 

11.1 

2. Diastolic 

77.38 ± 

7.9 

b. White 

(a) Prenatal 

1. Systolic 

110.1 ± 

6.5 

2. Diastolic 

69.0 ± 

5.1 

(b) Post partum 

1. Systolic 

114.15 ± 

8.1 

2. Diastolic 

73.9 ± 

7.3 

IT. Patients with post-partum hypertension 


(a) Prenatal 

1. Systolic 

116.3 ± 

6.0 

2. Diastolic 

73.38 ± 

4.3 


Tables III to X represent data from selected cases of post-partum liypertension 
designed to illustrate the salient features of this syndrome. Table III shows that 
the maximum pressure may occur as early as six weeks post partum, and Table TV 
reveals that the maximum rise may not occur until much later. This post-partum rise 
does return to normal and has been observed to remain there as indicated in Table V. 
While the duration of this hypertension is usually about ten weeks, it may last 
twenty-five weeks or more (Table VI). The case reported in Table VH supplies 
a number of interesting observations. The patient’s pressure during pregnancy 
and labor was somewhat lower than it was a year previously. At no time during 
or after pregnancy was she aware of any illness despite the fact that she exhibited a 
marked unexpected post-partum rise lasting at least forty-two weeks. Observed in 



UNEXPECTED POST-PAUTUM HYPERTENSION 


Harry Meyer, M.D., and Samuel B. Nadler, Ph.D., M.D., 

New Orleans, La. 

(From ihc OhstdricoJ and ifedical Clinics, Toitro Infirmary, and the Department of 
Medicine, Tnlanc University School of Medicine) 

F ob the purposes of this paper, “unexpected post-partum hyperten- 
sion” is defined as an elevation of the blood pressure above physio- 
logic limits as found by us at the routine six weeks’ post-partum exam- 
ination. Elevations above 140 systolic and 90 diastolic are considered 
abnormal. To eliminate all “toxemias of pregnancy” and cardiovas- 
cular renal disease, it is also required that the prenatal and immediate 
post-partum pressure be normal. 

Elsewhere, one of iis (H. IM.)^ has reported 23 eases of post-partum 
hypertension. Since that time, we have observed 28 additional cases 
which have confirmed our original observations and brought to light 
some new and interesting data. Our routine has been simple; Cases of 
post-partum hypertension were carefully studied in the obstetric clinic 
and then referred to various departments of the outpatient clinic for 
special study. In most instances medical examination was followed by 
ophthalmoscopic examination, x-ray, electrocardiogram, blood, urine, and 
kidney function studies. 

The salient features of this condition may be noted upon reference to 
the tables of data. In Table I it may be noted that most of the patients 
are multiparas. Tliey were for the most part observed dxiring preg- 
nancy long enough to obtain adequate control data on the blood pressure. 
The post-partum hypertension xisually lasts six to seventeen weeks. The 
attainment of the maximum pressure may not occur until the sixteenth 
post-partum week, though usually the maxinuxm is seen about the sixth 
post-partum week (Table I). 

Tabi,e I 


.1. Age 

18-20 

2 cases 

20-30 15 cases 

30-40 11 cases 

II. Gravida 

i ii 

iii V vi 

vii viii ix x xi 

xiii 

Cases 

4 8 

2 3 1 

3 12 2 1 

1 

III. Enrolled 

First 

Trimester 

5 

Second Trimester 
19 

Third Trimester 
4 

lA''. Number of 
prenatal visits 


3-5 

5-10 

over 10 

Cases 


4 

6 

18 


V. Number of pregnancies with post-partum rise 40 

Unknown duration of post-partum rise 21 

Known duration of post-partum hypertension 19 

Six to seventeen weeks post partum 15 

Seventeen to twenty-two weeks post partum 2 

Forty-six weeks post partum 1 

Forty-nine weeks post partum 1 

VI. Maximum post-partum blood pressure 

AVeeks post partum (5 7 S 8 10 11 10 

Cases 20 3 3 1 4 1 1 
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Table VI 


43574, aged 32, gi-avida x, second trimester, 5 prenatal visits 


Blood pressure .during pregnancy 115-148 

70-84 

Blood pressure six weeks post partum 170/105 

Blood pressure seven weeks post partum 160/100 

Twenty-four weeks post partum 154/94 

Twenty-five weeks post partum 160/100 

Forty-six weeks post partum 120/90 

Seventy-five weeks post partum 120/90 


Four months prior to pregnancj' the blood pressure was 
142/96. 

Laboratory and physical examinations negative. 


Table VII 


87377, aged 32, gravida viii, second trimester, 19 prenatal visits 

Blood pressure during pregnancy 

120-134 


68-84 

Blood pressure during labor 

108-118 


68-88 

Blood pressure six weeks post partum 

148/110 

Nine weeks post partum 

200/130 

Twenty weeks post partum 

220/120 

Twenty-eight weeks post partum 

160/100 

Thirty-six weeks post partum 

180/115 

Thirty-eight weeks post partum 

164/94 

Forty-two weeks post partum 

156/100 

One j^ear before the onset of pregnancy 
was 140-154/80-88. 

the blood pressure 


Blood picture, urinalj’sis, Wassermann, chest plate, and 
basal metabolism negative. 

Eye grounds, marked arteriosclerosis. 

Medical diagnosis: hypertensive vascular disease. 


Table VIII 


110-492, aged 28, gravida v, first trimester, 12 prenatal visits 


(1934) 

Blood pressure during pregnancy 100-122 


60-78 

Blood pressure six weeks post partum 168/120 

Blood pressure eight weeks post partum 126/88 

Twelve weeks post partum 120/90 

Sixteen weeks post partum 124/92 

(1936-37), aged 31, gravida vi, first trimester, 12 prenatal visits 
Blood pressure during pregnancy 100-118 

60-80 

Blood pressure during labor 130/96 

Blood pressure six weeks post partum 146/100 

Seven weeks post partum 140/105 

Thirteen weeks post partum 138/90 

Twenty-six weeks post partum 136/94 

Thirty-seven weeks post partum 136/96 


Laboratory and physical examination negative. 


Certain facts not recorded in the tables are worthy of comment. Upon 
survey of the literature, it was found that “unexpected post-partum 
hypertension” has been recorded on only two occasions.^’ ^ Stout found 
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Table III 


152-491, aged 20, primipara, second trimester, 8 prenatal visits 

Blood pressure during pregnancy 

112-120 


70-86 

Blood pressure during labor 

130-136 


70-80 

Irmnediately post partum 

135/85 

Six weeks post partum 

160/120 

Twelve weeks post partum 

150/105 

Tlurteen weeks post partum 

130/85 

Fifty-one weeks 

118/88 

Blood picture, chemistry, urinal}’sis, eyegrounds, chest 
plate, and physical examination all negative. 


Table IV 


114-3S3, aged 29, gravida v, first trimester, 19 prenatal visits 


(1937) 

Blood pressure during pregnane}' lOS-124 

70-S0 

Blood pressure during labor 132/84 

Blood pressure G weeks post partum 14G/94 

Blood pressure 10 weeks post partum 154/100 

Blood pressure 11 weeks post partum 170/110 

Blood pressure 12 weeks post partum lGO/110 

Blood pressure 13 weeks post partum 11S/9G 

Blood pressure 14 weeks post partum 130/95 

Blood pressure 15 weeks post partum 130/88 

Blood pressure IG weeks post partum 115/80 

Blood pressure IS weeks post partum 130/85 

Blood pressure 20 weeks post partum 130/85 

Blood pressure 79 weeks post partum 122/80 


Pliysical examination and laboratory test entirely nega- 
tive. 


Table V 


14942, aged 38, gravida ii, second trimester, 13 prenatal visits 


Blood pressure during pregnancy 90-114 

GO-72 

Blood pressure six weeks post partum 192/110 

Seven weeks post partum 190/110 

Thirteen weeks post partum 152/110 

Fourteen weeks post partum 122/80 

One hundred twenty-four weeks post partum llC/80 
One hundred thirty-four weeks post partum 138/80 

One hundred tliirty-six weeks post partum 130/80 


Wassermann, Pishberg, urinalysis, and pliysical examina- 
tion negative. 


the post-partum period, a diagnosis of arteriosclerosis of the retinal vessels and 
hypertensive vascular disease was made. 

Table VIH illustrates that post-partum hypertension can and does recur with 
succeeding pregnancies and that a repetition of the syndromes may be less severe 
than the preceding one. Tliis speaks for a functional disorder rather than an 
organic disease. As a matter of fact, the post-partum rise may be entirely absent 
in subsequent pregnancies as sho^vn in Table IX. In Table X it can be seen that 
the unexpected rise occurs in 3 successive pregnancies after a normal post-partum 
blood pressure in the first pregnancy. 
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of the syndrome was significant. In no other case was a diagnosis sug- 
gested. The possibility of confusing “unexpected post-partum hyper- 
tension” and hypertensive vascular disease (essential hypertension) is a 
real one and the guarded prognosis of the latter given to the post-partum 
patient is entirely unwarranted. 

We have as yet failed to observe congestive heart failure in any case 
of post-partum hypertension. The possible relationship of this syndrome 
to the curious post-partum congestive heart failure reported®"® is at pres- 
ent quite obscure. 

SUMMARY 

1. “Unexpected post-partum hypertension,” coined term, is an 
idiopathic syndrome, relatively unstudied, and found by us only in 
the colored race. 

2. The findings in 51 cases are summarized in this report. 

3. Most of the patients are multiparas. 

4. Practically all of the patients were observed during the prenatal 
period for an adequate time period to allow for evaluation of the post- 
partum blood pressure. 

5. The duration of the post-partum rise is about six to seventeen 
weeks. It is self -limited. 

6. The maximum pressure while usually observed six weeks’ post 
partum may be as late as 16 weeks post partum. 

7. The average normal colored patient shows a slightly higher post- 
partum pressure than does the average normal white patient. The 
average normal colored patient shows a lower prenatal pressure than 
does the colored patient who develops “unexpected post-partum hyper- 
tension. ’ ’ 

8. The syndrome may or may not be present at subsequent pregnan- 
cies and if so, may be more or less severe than the previous occurrence. 

9. No relationship of this syndrome to post-partum heart failure 
(idiopathic) has been apparent. 

10. No etiologic factor is evident; there is some suggestion that it is 
purely functional. 
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TECHNIQUE OP THERAPY 

Tlve following articles are necessary for a treatment; 

1. An apparatus capable of delivering a direct current of 15 to 20 milliamperes 
(Fig. 1). 

2. A vaginal electrode consisting of an insulated metal rod terminating at one 
end in a small mobile crosspiece. 

3. 20 c.c. of Yn or 1 per cent mecholyl chloride and enough gauze for saturation. 

4. An abdominal galvanic pad 6 by 8 inches. 

5. A bivalve vaginal speculum, sponge stick, and sponges. 

The procedure follows: 

The pad is first soaked in warm tap water; if not wet enough, it maj^ be difii- 
cult to raise the milliamperage. With the patient in the lithotomy position, the 
cervix is exposed and the vaginal vault wiped dry, so that the drug may make 
close contact. The gauze saturated with mecholyl chloride is then wrapped about 
the vaginal end of the electrode, held firmly against the vaginal vault wfitli the 
crosspiece at right angles to the shaft, and the speculum carefully withdrawn. The 



Pig. 1. 

electrode is then attached to the positive pole, the current turned on, and increased 
slowly to 15 or 20 milliamperes. The patient generally experiences a slight local 
sensation of shock if the current is increased too quickly. The abdominal pad is 
held firmly against the skin by a binder or sandbags. A sensation of pricking, 
burning, or sticking, due to failure of the pad to make sufficient contact, may be 
eliminated by having the patient press it down with her hands. The treatment 
should last twenty minutes, when the current should be decreased slowly, or the 
patient may again experience slight local shocking. 

Increase in the pulse rate, flushing, sweating, lacrimation, and salivation should 
be looked for, so as to be certain that absorption of sufficiently ' active solution of 
the drug is taking place. Treatments should be given every other day for two to 
four weeks, depending upon response to therapy. 




STUDIES IN PELVIC IONTOPHORESIS* 

I. Iontophoresis in the TREiVTMENT op PEL^^c Infections With a 

Report op 58 Cases 

Charles A. Gordon, M.D., P.A.C.S., and Alexander H. Rosenthal, 
M.D., F.A.C.S., Brooklyn, N. T. 

(From the Department of Obstetrics and Gynecology, Long Island College of 
Medicine Division, Kings County Hospital) 

P ELVIC infections are very common. Approximately 500 cases a year 
in the wards at Kings County Hospital constitute our major problem. 
Radical operations are clearlj'- contraindicated in jmnng women and, in 
our experience, anjdliing less is likely to be unsatisfactoiy. The clinical 
course of the infection depends, above all, upon its etiology and pathol- 
ogjL Mixed forms, larg'el.y due to gonorrhea and postabortive or puer- 
peral infection, are common. In the majority of eases there have been 
frequent exacerbations. Actual i*esolution of large masses not infre- 
quently oeeui-s and symptoms tend to improve or subside with hospital- 
ization. Improvement is so consistent as a matter of fact, that we be- 
lieve that exacerbation follows re-infection, and that relief of sjunploms 
is due to removal from the dangers of coitus, not bed rest alone. Opera- 
tion has been performed for drainage of ovarian abscess, intraperitoneal 
abscess, whether abdominal or pelvic, and for relief of prolonged menor- 
rhagia, severe dyspareuuia, and disability of long standing. Our experi- 
ence with conservative or noiioperative treatment has been discouraging. 
Foreign protein, repeated transfusions, and various forms of heat 
therapj^ have been unsatisfactoiy. 

In August, 1940, we^ reported our results with sulfanilamide in 74 
cases of severe pelvic infection, concluding that this therapj’’ should be 
used only in those acute cases in which the gonococcus or streptococcus 
was the infective agent. We observed no notable diminution in the size 
of pelvic masses, tuboovarian or otherwise. Cellulitic lesions did not 
respond at aU. Sulfathiazole is now being given a trial. 

Following the reports of Jacoby"’ ^ on the rapid absorption of exudates 
by pelvic iontophoresis of acetyl-beta-methylcholine chloride (mechoUd 
chloride), we selected patients for this form of therapjL In subsequent 
papers we shall report upon the physiology of iontophoresis, and its 
use in fibroid tumors of the uterus with associated pelvic inflammation. 

Iontophoresis is the act of driving positively or negativel}^ charged ions 
into the tissues underUdng the skin or mucous membranes by means of a 
galvanic or direct current. The intent with the use of mecholyl chloride 
is to produce local hyperemia,^ said to be more intense and more pro- 
longed than that initiated by heat therapy. The local effect is clearly 
vasodilatation, probablj’- of the capillary hed, with fall in blood pressure, 
increase in the pulse rate, salivation, lacrimation, flushing, and sweating. 
This systemic response follows oral or suheutaneous administration as 
well. 


‘Read at a meeting of the Brooklyn Gynecological Society, October 4, 1940. 
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of sulfanilamide tlierapy, totaling 725 gr. No improvement occurred during the 
next two months, with the temperature frequently going above 102° F., and the 
pelvic exudate spreading to the iliac crest. 

Nine treatments were given between March 19 and April S. On April 21 re- 
duction in the size of the exudate was noted, and by April 30 the patient was 
practically symptom free and the residual mass was about one-third its original 
size. Her temperature became normal on April 11 and remained so until a slight 
elevation which preceded her unauthorized discharge from the hospital on May 11 
(Fig. 3). 

Case 3. — A. M., an 18-year-old white primipara, delivered spontaneously at term 
on Sept. 2, 1939. She developed severe puerperal infection, and on the fifth post- 
partum day showed a mass in the right lower quadrant and spreading peritonitis 
with the temperature reaching 104.3° F. She was treated with sulfanilamide and 
numerous blood transfusions. She improved markedly and was discharged on Sep- 
tember 28, with a small mass still present in the pelvis. 
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She was readmitted on December 23, complaining of intermittant vaginal bleed- 
ing and severe lower abdominal pain. Examination revealed an inflammatory ex- 
udate filling the right side of the pelvis and cul-de-sac, and rising to the crest of 
the ilium. The leucocyte count was 16,000 with 84 per cent polymorphonuclears, 
and the sedimentation time 40 minutes for 18 mm. On January 3, after a septic 
course with the temperature frequently rising above 102° F. and occasionally to 
103° F., examination revealed deep fluctuation, and iontophoresis was begun. Sub- 
jective improvement was noted after the first treatment. Marked resolution of the 
mass followed, making operation unnecessary. Seven treatments in all were given. 
She was discharged from the hospital on January 30 with a small mass still present. 

Case 4. — ^B. L., aged 28 years, was admitted on Feb. 1, 1938, with pelvic cellu- 
litis which followed two dilatations of the cervix for sterility. She improved but 
little on chemotherapy, and was discharged February 28. On March 31 she was 
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PERSONAL OBSERVATIONS 

During the past two and one-lialf years, 37 patients ivith tnboovarian 
and 21 patients ivith cellulitic infection were selected for treatment; 43 
were from the Kings County Hospital and 15 from the service of Dr. 
Alfred C. Beck at the Long Island College Hospital. “ 

Diagnosis and the extent of tlie pathology were based principally on the pelvic 
findings of unilateral or bilateral tender inflammatoiy masses; in 12 cases these 
masses were so large as to be felt abdoininallj'. In 21 cases there was evidence of 
previous severe infection, and in 11 cases a history of operative procedures includ- 
ing salpingectomy, colpotoniy, intratubal injection of turpentine, and drainage of 
a Bartholin abscess. Pain and menstrual disturbances were common. In 15 cases 
abscess or pelvic peritonitis or both were present. In 13 cases of cellulitis, the 
exudate almost filled the pelvis, rising higher in 7 cases and to the iliac crest in 4. 
Three or more treatments with an average of C were given to 42 patients. 

In the majority of eases, the patient had failed to respond to some form of 
therapy, and in 13 cases repeated blood transfusions and sulfanilamide therapy 
had been incllective. In 27 eases, more than one week without clinical improve- 
ment had elapsed. This is a fair test, 3-ct we realize that even a much longer 
period is open to cpiestion. 

Occasionallj', marked relief of pain, out of proportion to other evidence of 
clinical improvement, was noted. IVe have, however, based our opinion as to the 
value of therapy- on objective response alone. Relief of pelvic pain was observed 
in 32 of the 42 patients who were treated adequatel.v, and in 12 of the 16 patients 
receiving less than three treatments. One patient died of a postoperative cardiac 
complication one month after iontophoresis therapy had been finished. Decrease in 
size or disappearance of inflammatoiy masses or tenderness, normal levels of the 
leucocyte count and sedimentation time, and increased mobility of the pelvic vis- 
cera are excellent signs of improvement. In the case of tnboovarian disease, satis- 
factoiy change in the sedimentation time is good evidence of subsidence of infec- 
tion. In this group of 37 patients, 24 received adequate treatment; in 14 of these, 
marked reduction in size of adnexal masses was ob.served. 

In cellulitic infections the exudate is more readily observed. In 2 cases ionto- 
phoresis was given to patients thought to have deep parametrial abscesses in the 
hope of making incision and drainage easier. Resolution followed. When the 
exudate was small and of long standing, imiirovemcnt as a rule was not remarkable. 

Four cases have been selected to illustrate apparently good results. 

O.VSE 1. — A. G., aged 39 .vear.s, para iv, was admitted on Julj' S, 1940, complain- 
ing of lower abdominal pain for thirteen daj’S. Temperature was 100° F., sedimen- 
tation time twenty minutes for IS mm., and the leucocj'te count 12,950 with 87 
per cent polj'morphonuclears. The lower abdomen was very tender, and both ad- 
nexa were enlarged, cj'stic, and tender. After two weeks in bed, repeated blood 
transfusions, and full sulfanilamide therap.y, the sedimentation time remained un- 
changed. 

After 11 iontophoresis treatments, the sedimentation time became eighty-five 
minutes. At laparotomj^ on August 8, the left tube and ovarj'^ were found grossly 
normal, and the right tube and ovarj"^ moderately thickened and adherent to each 
other. Pathologic examination of the right tube and ovary showed minimal evi- 
dence of infection (Fig. 2). 

Case 2. — ^H. K., aged IS j'ears, was admitted on Jan. 15, 1938, with a history 
of pain in the right lower quadrant of the abdomen for three weeks. Temperature 
was 103° F., sedimentation time 25 minutes for 18 mm., and the leucocyte count 
20,000 with 85 per cent poljunorphonuclears. The lower abdomen was tender and 
spastic with peritoneal rebound pain. A diagnosis of pelvic peritonitis and cellu- 
litis was made, and the patient received repeated blood transfusions and two courses 

•We are indebted to Dr. Wm. A. Jewett, Dr. Harvey B. Matthews, and Dr. George 
W. Phelan for these cases. 
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2. Subjective improvement was generally marked, and often out of 
proportion to objective evidence of decrease of the infection. 

3. The results of therapy in tuboovarian infections, Avhile often good, 
were not sufficiently remarkable to ivarrant routine use of this method of 
treatment. It seems clear that we cannot hope for resolution of old 
inflammatory tuboovarian masses, since fibrosis and multilocular cysts 
are a prominent part of the iiathology. It may, however, be given a 
trial in persistent tuboovarian infections, when operative treatment is 
not indicated and other methods of treatment have been ineffective. 

4. The best response to iontophoresis was seen in cases of massive 
cellulitic infection of recent origin which had failed to yield to ordinary 
treatment. Pelvic iontophoresis is recommended for this type of infec- 
tion. 
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A SUEVEY OF POUE HUNDEED AND TWENTY-FIVE CASES 
OP TOXEMIA OP PEEONANCY 

Charlotte A. Jones, M.D., New York, N. Y. 

(From the Department of Obstetrics of the New Yorl: Infirmary for Women, 

and Children) 

T he selection of a title adequately and accurately describing the 
work herein presented was difficult. We fully realize that the term 
“toxemia of pregnancy” denoting a “diagnostic trash can,” is an inef- 
fectual cloak for ignorance, and in the light of most recent investiga- 
tion, is in all probability a misnomer. All of these opinions have been 
recognized and previously stated by others investigating the problem. 

We do not feel that this surve.y will contribute anything new toward 
clarification of this maze, but present the series with the hope that 
it will in some measure add to the data already existent. 

For want of a better term, and because it describes a syndrome 
familiar to the clinician and research worker alike, we too make use of 
the designation “toxemia of pregnancy,” in the belief that this ter- 
minology .will soon become obsolete in medical literature. 

This series covers a ten-year period in the Department of Obstetrics 
at the New York Infiz-mary for Women and Cliildren. During this time 
there were 7,293 deliveries, with a maternal mortality rate of 0.18 per 
cent. Of these deliveries, 425 occurred in women on whom a diagnosis 
of “toxemia of pregnancy” was made, in which group there was a 
mortality of 0.4 per cent. All of the cases presented occurred in the 
latter half of pregnancy, excluding tlierefore, pernicious vomiting of 
pregnancy which is included by others in discussing .the subject of 
toxemia as a whole. . ■ 
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readmitted with a large cellulitic exudate which extended to the crests of both 
ilia. Temperature reached 103° F. She was treated by bed rest and repeated blood 
transfusions for a month without appreciable improvement. 

From April 3 to June 4, 9 iontophoresis treatments were given. The fii'st 
treatment relieved the pain which had persisted for a few months, and by May 30, 
after 6 treatments, she felt entirety well. IVlien discharged on June 19, only a 
small mass remained. On follow-up examination on Oct. 31, 1938, small bilateral 
mobile, nontender, tuboovarian masses were noted. One year later she was well, and 
no masses or exudates could be felt on pelvic examination (Fig. 4). 

DISCUSSION 

The common s 3 miptoms of sj'stemie reaction were observed, j^et all were 
not present in everj* case. In addition, dizziness, frontal headache, drj^- 
ness of the mouth and throat, palpitation, trembling, chillj^ sensations 
and pain in the lower abdomen, and vagina were rarety observed. 
Though vasomotor collapse is said to occur, we have not seen it, j^et one 
patient did experience taehj’cardia and marked difficulty in breathing 
whieb improA'ed at once when treatment was discontinued. One galvanic 
burn of the skin, in the shape of multiple small superficial ulcers, was 
observed; it subsequentty healed. These burns are probabty caused bj^ 
electrol.ytic changes, and not bj’ generation of heat or sparking beneath 
the pad. Thej’’ maj' he due, of course, to electrode metal touching the 
skin, insufficient thickness of the pad, or skin defects. “ 

In 4 cases treatment appeared to aggravate the lesion. Failure of sub- 
jective improvement generally indicates a poor prognosis for therapjq 
though we have seen increased activity of the infection followed by 
resolution. In 4 cases a slight rise in temperature during the twenty- 
four hours following treatment was noted. 

On the basis of objective findings alone, we have classified our results 
in 42 patients who received adequate therapy, since it is our opinion that 
less than three treatments with iontophoresis is inadequate tlierapjL 

Qroup I: Good Eesult. Tlioso wlio improved on iontophoresis after failure of 
supportive therapy, blood transfusion, and chemotherapy, and those wlio showed 
striking improvement, thougli tlie control period liad been short. 

Group II; Doubtful result. When resjmnse had been good, but not more than 
miglit be expected on supportive therapy. 

Group III: No effect. When the pelvic findings were essentially unchanged. 

Group IV; Harmful re.sult. 'When clinical evidence of exacerbation of infec- 
tion followed therapj'. 


Table I. Evaluation of the Tiiekapy 


RESULT 

TUBOOVARIAN 

INFECTIONS 

CELLULITIC 

MASSIVE 

INFECTIONS 

MODERATE 

TOTAL 

Good 


7 

1 

IS 

Doubtful 


2 

n 

•j 

15 

None 

0 

3 

1 

4 

Harmful 

4 

0 

1 

5 

Total 

24 

12 

{) 

42 


SUMMARY 

1. Pelvic iontophoresis of a choline compound tvas given to 58 patients 
with subacute and chronic pelvic infection, all severe enough to warrant 
hospitalization ; 37 were cases of tuboovarian infection and 21 were cases 
of cellulitis. 
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dures, and have taken into consideration the patient’s past personal 
history, and have investigated the familial background. Wherever pos- 
sible, especially during the past few years, we have included in our 
routine work-up an ophthalmologic consultation for opinion as to the 
findings in the fundus oeuli. 

MATERIAL 

Our criteria for the division of eases into groups is outlined as shown 
in Table I. 

Among our pre-eclampsias there are 116 cases wdiich would in all 
probability be classified as “low reserve Iddney” by Stander and his 
followers. In our hospital these patients are described as having pre- 
eclampsia of a mild degree. 

In tabulating the groups. Table II will serve to illustrate the dis- 
tribution of eases. 

Table II 


TYPE 

PRIMIPARAS 

MULTIPARAS 

TOTAL 

A. Pre-eclampsia 

216 

56 

272 

B. Eclampsia 

13 

3 

16 

0. Nephritis 

41 

69 

110 

D. Vascular 

19 

8 

27 


These findings coincide in the main with those published by other 
investigators with possibly one exception. We seem to have a higher 
incidence of chronic nephritis among our primiparous patients than is 
usually reported. 

INCIDENCE 

The age grouping in the series covers a wdde range. It has usually 
been assumed that toxemia is an affliction of the young primipara, with 
the exception of the frequent occurrence of the nephritic type among 
older -women, especially those who are multiparous. The ages of the 
patients presented in this survey range from 15 to 45. For simplicity 
the age incidence has been outlined graphically (Fig. 1). 

MANAGEMENT AND THERAPY 

The private cases totaled 70, leaving six times as many ward cases 
handled through the clinic and by the staff of the obstetrical depart- 
ment. The management of the private eases remained in the hands of 
the physician referring the case for hospitalization, but most of these 
-were handled according to the departmental routine, and treatment, 
with very few exceptions, was essentially the same as that used in the 
service cases. 

Most of the patients were treated according to the method now in 
use, which is described in detail later. There were, however, 62 patients 
admitted and delivered before any system of therapy could be insti- 
tuted, and in these cases only the post-partum period was managed 
according to routine. In addition there were 38 cases occurring in the 
earlier j^ears covered by this report that received a now out-dated mode 
of treatment. This method in the main comprised limitation of fluids, 
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CLASSIFICATION 

Our system of classification is one approved and accepted by the 
American Committee on Maternal AVelfai’e, and we consider it to be 
simple and inclusive. Our eases are therefore grouped as follows : (A) 
pre-eclampsia, (B) eclampsia, (C) chronic nephritis, (D) essential 
hypertension (vascular), and (E) unclassified. 

Although there are some people who do not feel that accurate classi- 
fication can be based on the occurrence of hypertension, urinary ab- 
normalities, and other findings in use as diagnostic aids, nevertheless, 
for the want of more satisfactory resources, we have depended to a cer- 
tain degree on all of these factors. In addition to the clinical picture 
presented by the patient, we have carried out routine laboratory proce- 

Table I. Criteria for Classification of Various Forms of Toxemia 



pre-eclampsia 

eclampsia 

CHRONIC 

NEPHRITIS 

VASCULAR 

Age 

Usually young 

Usually young 

Usually older 

May be any 

Parity 

Usually primip- 
aras 

Usually primip- | 
aras 

Usually nmltip- 
aras 

May be either 

History 

Normal 

Normal 

Chronic 

Normal or ab- 
normal 

Symptoms 

*Same as 
eclampsia with- 
out convulsions 

Headache 

Edema 

Irritability 

Dizziness 

Visual disturb- 
ances 

Nausea 

Vomiting 
Epigastric pain 
Suppression of 
urine 

Jaundice (rare) 
Convulsions 

Headache 

Edema 

Polyuria 

Dizziness 

Visual disturb- 
ances 

*Headache 

Edema 

Epistaxis 

Onset 

Late 

Late 

Early 

Early 

Blood pressure 

1 

Elevated 

Drops early 

Elevated 

1 Drops early 

1 Diastolic high 

Elevated 

Remains high 
iDiastolic low 

Elevated , 
Remains high 
Diastolic high 

Urine 

Albumin 

Specific 

gravity 

Microscopic 

1-2 plus 

Normal 

Usually negative 

.*1-4 plus • 

High 

May have red 
blood cells, 
casts, pus 

1-4 plus 

Low and fixed 

Casts 

*1-4 plus 

Varies 

* Casts 

Blood Chem- 
istry 

Urea nitrogen 
Uric acid 

Chlorides 

Proteins 

Normal 

Normal (severe- 
elevated) 

Normal 

Normal 

15-20 

13.5-5 or more 

1 Increased 

Usually de- 
creased 

20-30 

3.5-5 or more 

Increased 

Decreased 

1 

Little or no 
change 
\ 

Urea clearance 

N ormal 

Normal 

Usually below 
70% 

Normal 

1 


Normal 

Spasm of retinal 
vessels 

Albuminuric 

retinitis 

Arterio- 

sclerosis 


May be variable or absent. 
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blood pressure, check of the gain in weight, and examination on the 
table. In the course of this examination the height of the fundus is 
measured, the heart examined, and the presence or absence of edema 
noted. In addition, each patient is questioned carefully to elicit any 
complaint. Specific questions are asked concerning gastrointestinal up- 
sets, headache, visual disturbances, dizziness, undue irritability, and 
swelling of any part of the body. When a patient presents any finding 
which indicates that she presents a potential or actual toxemia, she is 
seen by the attending physician or resident and placed on the routine 
proper for her phase of the condition. 

To clarify the terms “potential” and “actual” toxemia as recognized 
in our clinic, we refer to the history, both personal and familial, and 
consider in addition the general physical constitution as to endocrine 
type of the patient. In patients whose physical type or history would 
seem to predispose to some form of toxemia a designation of potential 
toxemia is made. This group is given explicit instruction as to diet, 
rest, sodium chloride intake, and fluid intake and output. In addition 
these patients are impressed with the importance of keeping clinic ap- 
pointments and are followed by Social Service to insure regular visits. 
Wherever indicated basal metabolic rates are taken and thyroid admin- 
istered if necessary. 

Patients considered actual toxemias are those presenting recognized 
symptoms or signs in any degree. Symptoms presented by the cases 
in this series included the following: edema, nervous irritability, visual 
disturbances, headache, dizziness, epistaxis, gastric disturbances, jaun- 
dice, and convulsions. There were a few patients, three of whom proved 
to be true eclamptics, who denied complaint and who presented no 
premonitory signs whatever until the actual seizure. In all patients 
excessive weight gain, elevation of blood pressure, and albuminuria 
were considered of diagnostic import. 

Edema was by far the most common and often the earliest mani- 
festation. It is interesting to note that 196 patients complained of only 
a single sjonptom as outined; edema, 168; headache, 13; dizziness, 4; 
gastric disturbance, 4; visual disturbance, 4; epistaxis, 1. 

Of those patients with a completely symptom-free picture, 36 were 
in the pre-eelamptic group, 12 were chronic nephritics, 3 were eclamp- 
tics, and 5 were in the vascular group. Twelve of these patients have 
been followed since delivery and to date 5 show definite evidence of 
permanent cardiovascular renal damage. 

Potential eases are seen frequently in the clinic and watched carefully 
for signs or symptoms which might appear and place them in the group 
of actual toxemias. 

In the patients with early mild symptoms, the following constitutes 
our preliminary regime; 

1. Addition of protein and carbohydrate to the diet. 

2. Advice as to adequate rest. 

3. Administration of magnesium sulfate in four dram doses to be taken .once 
daily. 

4. liimitation of the intake of sodium chloride to only the amount used in cooking. 
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hot packs, low protein diet, morphine in large doses, heavy catharsis, 
and in a few instances, venesection. 

Due to the emphasis now being- placed on registration early in preg- 
nancy, and the awareness on the part of the laity of the importance 
of this, most of the cases delivered -without benefit of ante-partum treat- 
ment likewise occurred in this early period. 

Our present routine in the clinic is begun as early as the symptoms 
appear, and eveiy physician working in the clinic is on the lookout for 
danger signs. 



Pig. 1. — Graph showing incidence of various types of toxemia according to age. 

Upon admission every obstetric patient receives a complete physical 
examination plus detailed investigation concerning the past personal 
and familial history, with special reference to hypertension and cardio- 
vascular renal disease. Those patients in whom there is a history of 
previous cardiovascular renal disease, whose family shows a prominent 
history of the same, or in whom there is a history of previous preg- 
nancy complicated by hypertension, renal disease, or toxemia as such, 
are designated for further study and close observation. 

In investigating the personal histories of the patients included in 
this series, the following significant factors in their past histories were 
elicited: cardiac disease in 17, numerous infections in 36, spontaneous 
abortions in 46, pyelitis in 5, previous stillbirths in 7 ; eon-vulsions, thy- 
roid dysfunction, sterility, 2 each; syphilis, tuberculosis, diabetes, 1 each. 

In any patient showing clinical signs of potential or actual toxemia, 
special attention and immediate action is our rule. Every clinic visit 
during the prenatal period includes a urinalysis, detei*mination of 



248 


AMERICAN JOURNAL OF OBSTETRICS ANt) G^NFcOlOGY 


plain ether in oil in the milder cases. Gas-oxygen or drop ether, the 
former generally considered more desirable, is administered with pains 
during the stage of expulsion. Immediately following delivery of the 
placenta, the patient is again given morphine if necessary. 

When convulsions occurred prior to delivery, all concern was nat- 
urally for the mother. In the eases occurring earlier in the series 
presented, ether was administered during the seizure and morphine was 
immediately given. These procedures were followed as soon as prac- 
tical by intravenous administration of glucose and magnesium sulfate. 
The tendencj^ at the present time is to give oxygen rather than ether 
and to omit morpliine if possible because of the additional cerebral 
edema produced by the drug. Rest in a quiet location with constant 
attendance is still the rule. 

In this series, there -was a total of 16 conv ulsive cases distributed as 
follows : 3 ante partum, 6 intrapartum, and 7 post partum. In one 
ease in which convulsions oeeuiTed five days post partum in a recurrent 
toxemia, oxj^gen through a nasal catheter produced such dramatic re- 
sults and so much comfort was experienced bj^ the patient that its use 
deserves special mention. 

Reg-ular blood pressure readings are taken on all post-partum cases' 
and recorded twice daily. These patients are watched carefully for 
persistence, recurrence, or aggravation of signs and symptoms of tox- 
emia. Blood chemistries are repeated as often as necessary and the 
routine continued as long as there are indications of active disease. All 
patients -with toxemias are instructed on discharge to report both to 
the post-partum and medical clinics. 

The use of phenobarbital is discontinued as soon as the patient shows 
definite lowering of blood pressure. In the vascular and nephritic 
types where there is frequently no fall in blood pressure, it is discon- 
tinued after three or four days. This has been done because of the 
depression often found with long-continued administration of the bar- 
biturates. 

The number of cases induced Avas 42 (9 per cent). Most of the 
patients admitted Avere able to return to their homes after treatment to 
be readmitted in spontaneous labor. Others Avent into labor Avhile under 
treatment in the hospital. 

Reports on the method of delivery in many hospitals shoAV a high 
incidence of operative delivery. Of our 425 cases, 321 delivered spon- 
taneously, leaving 24 per cent assisted deliveries. The methods of 
operative delivery included the folloAving: Cesarean section, 21; Ioav 
and midforceps, 66; breech extractions, 8; Amrsion and extraction, 8. 
Seventeen of the cesarean sections Avere performed for reasons other 
than the toxemia itself, including cephalopelvic disproportion, placenta 
previa, and premature separation of the placenta. Statistics in other 
hospitals shoAV a larger percentage of operative delivery to be found 
among patients handled by private physicians. This does not seem so 
apparent in our gi’oup, AAuth 3 per cent incidence among private de- 
Iweries and 2.3 per cent among the service eases. 
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These patients are instructed to report to the clinic after two weeks 
of this routine at home with warning- to return earlier if necessary. If 
such a case is seen in the clinic after her two-week interval and shows 
no abatement of symptoms, or shows an aggravation of the condition, 
she is placed on a more rigid regime to be carried out at home if pos- 
sible. Lack of space, a busy service, and in many cases the patient’s 
home conditions prohibit routine hospital admission, although this would 
undoubtedly be the desirable procedure. The course followed under 
these circumstances involves cooperation with the local Visiting Nurse 
Service. The patient is sent home for absolute bed rest, and the visit- 
ing nurse requested to make frequent home visits. At these visits the 
patient is questioned as to complaints, blood pressure reading is taken, 
and urine examined for albumin. The nurse in turn reports to our 
clinic. In addition the following instructions are given : 

1. Dietary restrictions and additions are reviewed. 

2. Sodium chloride is eliminated entircl}' and potassium chloride substituted for 
palatability. 

3. Phenobarbital is prescribed in 0.5 gr. doses three times dailj-. 

4. Magnesium sulfate is continued in the same amount. 

0 . Calcium lactate is given in 10 gr. doses three times daily. 

6. Absolute bed rest is stressed as imperative. 

Vitamin B and iron are given routinely to all prenatal cases. 

Patients so managed are told to report in one week to the clinic 
and in mauj’- cases improvement is noted. However, if there is no im- 
provement, or if the case shows progression, hospital admission is then 
considered imperative. 

The routine on the ward is essentiallj’- the same as that outlined for 
clinic management. In addition, intravenous glucose or glucose and 
magnesium sulfate as formulated by McNeil is given. In the hospital 
adequate supervision is the most valuable added factor. 

In the past few years patients who had persistent appreciable amounts 
of pus in the urine, or who sliowed other signs or symptoms of pyelitis, 
were eystoseoped and wlierever possible retention catheters were inserted 
to facilitate drainage. Nine such procedures were done in this group. 

Many of the patients in this series remained from one to two weeks 
in the hospital and showed sufficient improvement to warrant discharge 
before deliver 3 ^ These were followed satisfactorily in the clinic until 
term. However, eases near or at term on admission for treatment were 
usually considered as fit subjects for induction as soon as their condi- 
tion made this possible. Medical induction, or medical induction fol- 
lowed by artificial rupture of the membranes, with or without the intro- 
duction of a Voorhees’ bag, was the method of choice. A few patients 
were subjected to cesarean section purely because of the fulminating 
state of the toxemia. 

During labor all toxemias are watched with particular care, and 
blood pressure determinations are taken at intervals of one to two 
hours. Adequate sedation is given, consisting usually of morphine in 
one-sixth gi-ain doses with atropine in doses of 1/150 grain. This is 
supplemented toward the end of the first stage by rectal instillation of 
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cardiac consultation revealed no abnormality of the heart. At this time she had 
gained a great deal of weight and magnesium sulfate was given by mouth. There 
was apparent improvement until the ninth month. 

Early in the ninth month the patient was admitted to the hospital with ruptured 
membranes and no pains. At this time the blood pressure was 140/92 with slight 
pitting edema of the ankles. The urine showed four-plus albumin and no pus. 
Labor was initiated by medical induction, and after thirty-three hours she was finally 
delivered bj^ midforceps operation of a living baby, -weighing 8 pounds. Her post- 
partum period was uneventful and blood pressure on discharge was 126/80. 

In spite of contraceptive advice, this patient returned nine months later in the 
fourth month of her third pregnancy at which time her blood pressure was 114/62. 
Ehom the middle of this pregnancy, there was an excessive gain in weight. During 
the eighth month urinalj'sis revealed three-plus albumin, and there was evidence 
of hydramnios with edema of the abdominal -wall. The blood pressure had risen 
to 134/90, and she complained of dizziness and blurring of vision. She was admitted 
to the hospital. 

In addition to the ward routine the patient had cystoscopic examination. The 
membranes ruptured spontaneously, and after a labor lasting sixteen hours she was 
again delivered by midforeeps under gas oxygen anesthesia of a 13-pound stillborn 
infant. During labor the blood pressure varied between 190/110 and 120/80. 
Examination of the fundus oculi showed only spasm of the retinal vessels. The con- 
dition of the patient following delivery was poor, and in spite of supportive treat- 
ment death occurred ten hours later. Blood culture before death was positive for 
B. coK. 

Autopsy findings revealed advanced bilateral acute pyelonephritis with hemor- 
rhagic cystitis in addition to septicemia, early bronchopneumonia, and congestion 
of liver and spleen as well as generalized anasarca. 

Two patients in this series died later of causes dependent upon and 
associated with previous toxemia. These are presented in detail. 

Case 3. — G. W., white, married, primipara, 34 years of age, was first seen in the 
clinic in the eighth month of pregnancy, weighing 181 pounds. On clinic admission 
physical examination was negative. Laboratory findings were normal and blood 
pressure was 118/72. Her condition was considered normal until the time of hos- 
pital admission. 

On admission in the first stage of labor the blood pressure was 154/110. Urinalysis 
showed some pus and a trace of albumin. The blood chemistry showed urea nitrogen 
of 14 mg. and uric acid of 2.4 mg. At this time a soft systolic murmur was heard 
at the apex. Labor was extremely irregular, with intervals of complete cessation of 
pains. After sixty-two hours of ineffectual labor, manual dilatation of the cervix 
and delivery by midforceps was carried out, and a living baby obtained. The blood 
pressure after delivery was 134/95 and the urine showed a moderate amount of al- 
bumin. Dilution and concentration tests showed poor concentration. The puerperium 
was clinically^ normal. 

Three years later this patient was admitted to the surgical department with 
the diagnosis of acute appendicitis. The blood pressure at this time was 116/66, 
urine showed a trace of albumin and a few casts. The urea nitrogen was 16.8 mg. 
and uric acid 2.5 mg. Her interval history was negative. 

After appendectomy, the patient became semicomatose, and thirty-six hours after 
operation a slight asymmetry of the face was apparent, witli inequality of the pupils, 
blurred speech, and flaccidity of the left upper extremity. The patient died forty- 
eight hours after operation. 

Autopsy revealed thrombosis of the right middle cerebral artery, with softemng 
of the right cerebral hemisphere, general cerebral arteriosclerosis, and generalized 
arteriosclerosis. There was also old rheumatic mitral valvulitis and cardiac hjq)er- 
trophy (Pig. 2). 

Case 4. — Y. C., white, primipara, married, 21 years of age, was first seen in the 
clinic in the fourth month of her pregnancy. Her past history was negative, but 
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COMPLICATIONS 

Among the complications encountered were the following: pyelitis, 
9 cases; premature separation of the placenta, 5; placenta previa, 2; 
post-partum shock and post-partum psychosis, 1 each. 

Work has been done recently in an attempt to correlate the existence 
or history of pyelitis with toxemias of pregnancy. While a great many 
of our patients had small amounts of pus in casual urine specimens, 
there were only 9 cases presenting a true pyelitis during the course of 
the toxemia. Five patients had a history previous to the toxic state. 
In the follow-up of 109 toxic cases, 3 patients had pyelitis during a 
subsequent pregnancy. Two of these patients had recurrent toxemia 
of mild degi’ee, complicated by the pyelitis, and one was a patient with 
recurrent toxemia, terminating in death from pyelonephritis. 

JIORTALITY 

With the recent increased interest in maternal and infant mortality, 
it is pertinent to discuss our results and to correlate wherever possible 
tiie influence of induction and operative delivery witli these results. 
There were 2 immediate maternal deaths in the series, giving a mor- 
tality rate of 0.04 per cent. One of these patients was delivered by 
cesarean section and the other delivered spontaneously. These deaths 
are presented in detail. 

Case 1. — B., -white primipara, unmarried, 38 years of age, was seen for the 
first time as an emergency on the day of admission. At this time she was seven 
months pregnant. She had been treated at liome by a physician for “yellow 
jaundice” of three days’ duration, at which time she was told that her blood pres- 
sure was high and that there was albumin in the urine. Her past histoiy was sig- 
nificant in that she liad suffered recurrent respiratory infections, and two years 
previously had had a cerebral accident with lieiniplegia on the right side. 

On admission the blood pressure was 205/110. The skin was drj’^ and yellow, 
and there was marked pitting edema of both legs. The laboratory findings revealed 
blood urea nitrogen to be 53 nig. The urine showed four-plus albumin, with many 
hyalin and granular casts. 

The patient was placed on the old routine of liquid diet, hot packs, and colonic 
irrigations. Eight hours after admission she complained of pains in the neck and 
severe occipital and frontal headache. The following day the patient’s appearance 
was poor, and there was some vaginal bleeding accompanied by uterine contractions 
and pain. A diagnosis of premature separation of the placenta was made and 
classical cesarean section was performed under ethylene anesthesia. The infant was 
stillborn and weighed 3 pounds and 11 ounces. During the operation, the blood 
pressure fell from 226/140 to 150/110. 

The immediate postoperative condition was fair. Twenty-four hours after opera- 
tion the patient complained of diminution of vision and thirty-six hours after opera- 
tion she became stuporous. The blood pressure at this time was 186/124. Forty- 
eight hours after operation the patient died. 

Autopsy findings consisted of hemorrhagic hepatitis of the eclamptic type and 
extensive tubular degeneration of the kidneys. Permission for examination of the 
head was not obtained. 

Case 2. — A. P., white, married, primipara, 24 years of age, was first seen in the 
third month of pregnancy, symptomless except for occasional nocturia. Past history 
revealed one spontaneous abortion ten months previous to clinic admission. At the 
time of admission her w'eight was 168 pounds, height 5 feet 1 inch. Her blood 
pressure was 120/70. 

In the fourth month of pregnancy, she complained of ankle edema and dyspnea, 
although there was no change in the blood pressure. Urinalysis was negative and 
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per cent. The incidence of stillbirths in patients delivered operatively was 0.29 
per cent and the neonatal rate was 0.19 per cent. These are corrected readings and 
do not include macerated fetuses. 

Among 21 patients induced before 38 weeks, 21 living babies were obtained. 
Of these babies, 2 died in the neonatal period, 1 from prematurity and 1 from con- 
genital deformities constituting a monstrosity. In addition, there was 1 macerated 
stillbirth in a set of twins. Seventeen of the stillbirths occurred in pre-eclamptic 
mothers, 1 in a true eclamptic, and there were 2 each in chronic nephritic and 
vascular types. Seven of the neonatal deaths occurred in babies delivered of pre- 
eclamptic patients, 2 from eclamptic patients, and 6 from nephritic and vascular 
forms of toxemia. 

Among the causes of stillbirth other than toxemia were the following; pre- 
maturity and tentorial tears, 2 each; impacted shoulders, congenital edema, placenta 
previa, premature separation of the placenta, 1 each. Among- the causes of neo- 
natal .death other than toxemia were; prematurity, 8; monstrosity, 3; congenital 
cardiac anomalies, 2; and neurocytoma, 1. 

One hundred and six examinations of the fundus oculi were done. Of these, 58 
showed fundi indicating changes in the vascular system. Our attempts to use our 
findings as diagnostic aids and prognostic signposts were somewhat disappointing 
as borne out by the information obtained in following our cases. Seventeen patients 
in whom positive eye findings were noted during the toxemia have remained so, 
while one who was positive at the time of her toxic pregnancy has since become 
negative. Of 15 patients with negative findings during the original onslaught of 
the disease, 13 on subsequent examination showed vascular changes. 

FOLLOW-UP 

In following our patients, we found recurrence to be much more fre- 
quent than has been generally reported. Many women showed evidence 
of permanent damage to the cardiovascular renal network, although a 
diagnosis of mild toxemia only had been made at the time of the ad- 
mission to the obstetrical department. These follow-ups have, covered 
a period of from one to seven years and total 109 cases. In the entire 
series 33 patients were actually recurrent toxemias, having originally 
come to us with the history of previous renal disease or true toxemia in 
a previous pregnancy. In addition, 71 patients later showed demon- 
strable evidence of damage as a result of their one toxic pregnancy. 
This statement is made on the basis of results obtained from blood chem- 
istry examination, urinalysis, eye ground changes, and physical exam- 
ination. 

Of those patients returning with subsequent pregnancy, there were 
28 in whom recurrence of the toxemia was evident, and only 8 with no 
demonstrable signs of recurrence. All these patients received careful 
supervision and were given all loioum prophylactic measures to prevent 
a return of the condition. 


SUMMARY 

We have presented a series of cases, numbering 425, termed loosely 
and possibly incorrectly ‘ ‘ toxemia of pregnancy. ’ ’ No attempt is made 
to discuss the etiologjL The classification used is standard. 

Our methods of management, past and present, are outlined, admit- 
tedly conservative, from the earliest prenatal period to the final stage 
of delivery and puerperium. 

Complications occurring in the mother and infant are presented and 
discussed; mortality statistics for both are given. From our follow-up. 
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there had been occasional swelling of the feet during her pregnancy. On her first 
visit the blood pressure was 116/70. She was referred to the dental clinic for treat- 
ment of marked dental caries. 

Two weeks later urinalysis showed two-plus albumin; the blood pressure was 
120/78; she had gained 6 pounds. At this time she complained of moderate ankle 
edema and nausea. She was admitted to the hospital whereupon her urine showed 
four-plus albumin, many pus cells and hyalin casts. Her hemoglobin was 55 per 
cent Sahli; blood urea nitrogen, 37.9 mg.; uric acid, 4.8 mg. In addition to the 
current routine, the patient was eystoscoped and a retention catheter inserted on 
the left side; the right ureteral orifice could not be identified. Urine culture showed 
the presence of B. coli. The eye grounds were found to be negative. Transfusion 
a few days later was followed by severe reaction. Sulfanilamide therapy was in- 
stituted. 

Twelve days after admission labor intervened with the delivery of a five months ’ 
stillborn fetus. Following delivery, her temperature rose to 102° F. for two days 
and the blood pressure was 116/100. Ten days after delivery blood urea nitrogen 
was 88 mg. and uric acid 6.7 mg. The patient refused to remain in the hospital 
any longer and signed out under protest. 



Pig. 2. — Case 3. Photomicrograph sliowing tlironibosis in right middle cerebral artery. 

Five months later she was admitted to the medical service with edema of the 
lower extremities. At this time she showed a clinical picture typical of chronic 
nephritis. After treatment she improved and was discharged from the hospital 
and never seen again. Reports have come to us recently that the patient died dur- 
ing an episode similar to that above approximately two years after delivery. 

Fetal mortality is always reported as being high in the toxemias of pregnancy, 
especially in the eclamptic group. Tlie London Committee reports a fetal mortality 
of 34.8 per cent in eclampsia, and Stander reports mortality figures of 30 per cent 
in the same group. Tillman and Watson found the highest figures occurring among 
the nephritic types where the mortality was 69 per cent. Cruikshank, Hewitt, and 
Couper found the neonatal mortality rate in eclampsia to be 17 per cent for mature 
infants and 54 per cent for premature infants. In our series there were 39 still- 
births for the entire group, an incidence of 9.6 per cent. Eighteen of these cases 
were macerated, and 5 were due to causes other than the 'toxemia. There were 15 
neonatal deaths, an incidence of 3.5 per cent. 

Among the 42 induced cases there were 2 stillbirths and 2 neonatal deaths. Of 
those patients delivered by operative methods, there were 14 stillbirths and 7 neo- 
natal deaths. This leaves us with the remainder, numbering 23 stillbirths and 9 
neonatal deaths, which occurred in spontaneously delivered patients in ■whom labor 
was initiated without interference. The stillbirth incidence in spontaneously de- 
livered patients was 0.4 per cent and the incidence of neonatal mortality was 0.19 
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tioiis and fetal anomalies may play a part in the failure of a fetus to 
present correctly and must constantly be borne in mind Avlien encoun- 
tering the fetus which lies abnormally in the uterus. An excessive 
amount of mobility of the fetus making for variations from the normal 
cephalic presentation is often associated with multiple pregnancies, 
multiparity with its relaxed uterus and abdominal wall, premature 
labor or polyhydramnios. Not infrequently several causes may be asso- 
ciated with the failure of a fetus to present correctly: A word must 
be said about pure accident as a cause of abnormal presentations. The 
rupture of the amniotic sac at a time when the fetus lies in an unusual 
position will sometimes cause a shoulder presentation associated not 
infrequently with the prolapse of an extremity or umbilical cord. 

The so-called oblique presentation often corrects itself early in labor 
and spontaneously becomes eoiwei’ted into a A^ertex or a breech pres- 
entation. The true transverse presentation may rarely terminate spon- 
taneously if the child is A’^ery small or macerated. The child is almost 
ahvays stillborn. This delivery by spontaneous evolution is too rare to 
be relied upon except in the instances cited aboAm. 

De Lee states that version, not expectancy, is the treatment of trans- 
verse presentations. Posture, external Amrsion before the onset of pains 
or early in labor, the use of a properly applied binder, or the applica- 
tion of a Willett clamp to the fetal scalp folloAving external version 
are all useful procedures if intelligently employed in indicated situa- 
tions. Under proper circumstances internal podalie version and breech 
extraction is the procedure of choice. The dilatation of the cervix 
and the amount of amniotic fluid are among the important factors to 
be considered. 

The neglected transverse presentation presents an entirely different 
problem from the ease Avhich is correctly handled throughout. The 
danger of serious fetal and maternal complications in the former, not 


Table I. Distribution of Cases According to Parity, Age op Mother, Duration 
OP Pregnanca', and Type op Pelats 


PINDINGS 


number 


( percentage distribution 

total 

avhite 

colored 

total 

AVHITE 

COLORED 

Parity : 

Gravida i 

18 

10 

8 

11.9 

12.2 

11..0 

Gravida ii 

26 

14 

12 

17.2 

17.1 

17.4 

Gravida iii to v 

55 

32 

23 

36.4 

39.2 

33.3 

Gravida aT or more 

52 

26 

26 

34.5 

31.5 

37.7 

Age Distribution: 







Below 20 years 

11 

5 

6 

7.3 

6.1 

8.7 

20-31 years 

78 

44 

34 

51.7 

53.7 

49.3 

32-35 years 

33 

13 

20 

21.9 

15.9 

29.0 

36 years or more 

29 

20 

9 

19.1 

24.3 

13.0 

Duration of Pregnancy: 







Less than 28 weeks 

5 

3 

2 

3.3 

3.7 

2.9 

28-32 weeks 

10 

6 

4 

6.6 

7.3 

5.8 

33-36 weeks 

25 

13 

12 

16.6 

15.9 

17.4 

37-39 weeks 

16 

10 

6 

10.6 

12.2 

8.7 

40 weeks 

95 

50 

45 

62.9 


65.2 

Pelvis : 







Normal 

144 

80 

64 

95.4 

97.6 

92.8 

Contracted 

7 

2 

5 

4.6 

2.4 

7.2 
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we have felt that recurrence is more frequent than formerly thought. 
It is to he stressed that damage to the cardiovascular renal system is 
often of far-reaching consequence, even in supposedly mild eases of 
toxemia of pregnanc 3 ^ 

REFERENCES 

Stander, E. J.: The Toxemias of Pregnancy, 1929. Tillman, A. B., and Watson, 
B. P.: Am. J. Obst. & Gynec. 29: 19, 1935. Cruiksliank, J. N., Hewitt, J., Couper, 
E. L., and Stander, H. J.: Toxemias of Pregnancj', Baltimore, 1927, Williams 
and Wilkins. Douglas, R. G.: Am. J. Obst. & Gynec. 34: 565, 1937. Tyson, R. M.: 
Ibid. 37: 241, 1939. Mollroy, A. L.: Toxemias of Pregnancy, ed. 1, 1936, William 
Wood & Company. 


TRANSVERSE PRESENTATIONS^' 

M. Alexander Notoy, M.D., P.A.C.S., and jMeyer M. Schneider, M.D., 

Baltimore, j\'Id. 

(From the Department of Obstetrics, University of Maryland, School of Medicine) 

T he development of obstetrics as an art has always been intimately 
blended with the condition of a people and the progress of their 
civilization. A certain perfection was attained even by primitive peo- 
ples, but quite strangely no real progress was made from the time of 
Hippocrates in Greece and the Ayur Veda in India until Pare and 
Vesalius laid the foundation of modern scientific obstetrics in the mid- 
dle of the sixteenth century. Pare rediscovered podalic version in this 
period when empiricism gave way to scientific research with the study 
of anatomy and physiology and the acceptance of obstetrics as one of 
the branches of medical science. The use of the destructive operation 
as the only solution to a difficult labor was soon replaced bj'’ attempts 
to save the life of the child by version or forceps, and as a result the 
transverse and oblique presentation of the child became less formidable. 
More accurate knowledge of the pelvis, the uterus and the forces con- 
cerned in the expulsion of the fetus allowed a more scientific approach 
to the proper handling of abnormal presentations. 

Many causative factors enter into the determination of the manner 
in which the fetus lies in ntero. The occurrence of a transverse pres- 
entation with the long axis of the child crossing the long axis of the 
mother, usually obliquely, but occasionally at right angles, is fortu- 
nately not too common. This type of abnormal presentation occurs 
about once in every 200 to 250 cases. Factors preventing engagement 
of the fetal head in the pelvis and conditions allowing unnsnal mobility 
on the part of the fetus are perhaps responsible for the majority of 
instances of this error of polarity. Disproportion between the pelvic 
inlet and the fetal head must be immediately looked for, Avhether due 
to contraction of the bony pelvis or increased cephalic dimensions. 
This is true particularly in primiparas, but must also not be overlooked 
in the patient who has previously borne children normally. Obstruc- 
tive pelvic tumors and low implanted placentas are occasionally en- 
countered as the cause of unusual presentations. Uterine malforma- 

*Read before the Section on Obstetrics and Gynecology of the Baltimore City Medical 
Society, October 10, 1940. 
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fetuses. There were several instances in which the Willett clamp was applied to 
the fetal scalp with most satisfactory results. Before the value of hysterostomatomy 
was appreciated as it is today, severe cervical laceration with its resulting hemorrhage 
was far too frequently encountered, but in recent years prophylactic incision of the 
cervix in properly selected cases is a well ■worth-while procedure. In our series 
severe cervical tears occurred 11 times, and actual rupture of the uterus 4 times. 
These latter will be considered in more detail later on. 

One of the most important considerations in any discussion of pathologic com- 
plications of pregnancy is the maternal and fetal morbidit}' and mortality. In this 
series 42 of the patients showed an elevation of temperature of 100.4° F. on two or 
more occasions following delivery, excluding the first twenty-four hours post partum, 
giving us an uncorrected morbidity rate of 27.8 per cent. Four of the mothers died, 
a maternal mortality of 2.6 per cent. There w'ere 114 full-term infants, 35 of which 
were stillborn, a percentage of 30.7. Of the 37 premature fetuses, 19, or 51.4 per 
cent, were stillborn. Of the total number of liveborn,' 13, or 13.4 per cent, died 
within ten days of birth. Excluding the deaths among premature infants from this 
group, the infant mortality rate for the first ten days was 6.1 per cent. 


Table II. Distribution of Cases According to Duration op Labor 
AND Effect on Child 






1 



1 RESULT OF DELIVERY 

duration of 

LABOR AT TIME 

NUMBER 1 

! 

DISTRIBUTION 

NUMBER 

RATE PER 
100 CASES 

OF DELIVERY 



COL- 

ORED 



COL- 

ORED 

STILL- 

BORN 

LIVE- 

BORN 

STILL- 

BORN 


Not in labor or 
less than 6 
hours 

! 

20 

15 

27.2 

31.7 

21.7 

7 

34 

17.1 

82.9 

6-11 hours 

40 

25 

15 

26.5 



16 

24 

40.0 

60.0 

12-23 hours 

33 

16 

17 

21.9 



11 

22 

33.3 

66.7 

24 liours or 
more 

37 

15 

22 

24.4 



20 

17 

54.0 

46.0 

All cases 

151 

82 

69 

100.0 

1 100.0 1 

1 100.0 1 

54 

97 

35.7 

64.3 


A most interesting observation is the relationship between the duration of labor 
at the time of delivery and the infant mortality. Of the entire series, 41 patients, 
or 27.2 per cent, were not in labor or were in labor less than six hours; 26.5 per cent 
were in labor six to twelve hours ; 21.9 per cent in labor thirteen to twenty-four 
hours; and 24.4 per cent for twenty-five hours or longer. The prolonged labors were 
far more common among the colored patients showing definite evidence of less proper 
care. The effects of this prolongation of labor on the number of stillbirths is borne 
out by a percentage of 17.1 stillborn fetuses among the group of patients not in 
labor or in labor less than six hours, as compared to a graduallj' higher figure as 
the duration of labor increased. In the group of patients in labor twenty-five 
hours or more, the percentage of stillborn children was 54. 

The relationship between the type of delivery and the condition of the child at 
birth is also important. In 17 patients the shoulder presentation was corrected by 
external version, and in this group of patients, only 5.9 per cent of the babies were 
stillborn. On the other hand, in 87 cases in which internal version and breech extrac- 
tion was the method of delivery, 32.2 per cent of the babies were stillborn. This 
clearly demonstrates the danger of this procedure, particularly since 2 of the 4 
maternal deaths and 3 of the 4 ruptured uteri, in the entire series, occurred in 
patients on whom version and extraction was done. 

A word or so concerning the instances in which a rupture of the 
uterus or a maternal death occurred should be of interest. 
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infrequeiitlj'' associated with a ruptured uterus or a destructive opera- 
tion on the child, is in marked contrast to the satisfactory results for 
all concerned if good obstetric art is employed. 

Eealizing the dangers associated with this abnormality in the polarity 
of the fetus in utero, it was decided to review the transverse presenta- 
tions occurring at the UniAmrsity Hospital in Baltimore from June 1, 
1920, to Dee. 31, 1939 (Table I). 

STATISTICS 

During this period of time there were admitted to the hospital 151 cases of 
shoulder presentation. Eighty-two of these occurred among white patients, and 69 
among colored, 54.3 and 45.7 per cent, respectivelj'. One hundred and thirty-three 
of the 151 patients were multiparas, and 70 per cent of these were gravida iii or 
more. In fact, more than a third of the patients were gravida vi or more. Thus, 
multiparity as a well-known factor is borne out in our series. 

In so far as age is concerned, the age group of 20 to 31 years predominated and 
contained over half of the cases. Only 11 of the patients were below 20 years of 
age and almost one-fifth of the series were 36 years or older. The youngest age 
group was about evenh’ divided between white and colored but the oldest group of 
36 years or more was almost twice as large in the white group as in the colored. 

Multiple pregnancy occurred 10 times or an incidence of 1 in 15 in contrast to the 
frequencj’ of about 1 in SO normally encountered for twins. The duration of preg- 
nancy at the time of delivery shows that 37.1 per cent of the fetuses were not at , 
term. This presence of an undersized fetus in more than one-third of the cases com- 
bined with a preponderance of multiparas bears evidence of at least some of the 
factors concerned in the cause of shoulder presentations. 

Contraction of the pelvis was encountered in an extremely small number of in- 
stances, only 7 patients showing considerable pelvic contraction, a percentage of 
only 4.6. Five of these 7 were in colored patients. Other series reported show a 
larger figure than this, and the importance of pohde abnormality must not be 
minimized. 

The length of time which the membranes have been ruptured has always been felt 
to be a most important consideration in determining the method of handling a 
particular case. This event, allowing the escape of amniotic fluid with its resultant 
closer application of the uterus to the fetus and the greater likelihood of bacterial 
invasion of the birth canal, is of prime importance. In our series 60.3 per cent of the 
patients had either an intact bag of waters or membranes ruptured less than six 
hours. Of the remainder, 17.2 per cent had membranes which had been ruptured 
twenty-five hours or longer upon admission to the hospital. Results for both mother 
and child are far too frequentlj’ affected seriously by a prolonged attitude of hope- 
ful expectancy prior to hospitalization which eventually leads to unpleasant conse- 
quences, entirely avoidable in many instances if more intelligent methods had been 
employed. Neglected cases with their resultant retraction rings and ruptured uteri 
are admitted to eveiy clinic frequently enough to impress upon everyone the conse- 
quences of a failure to make an early diagnosis and to properly treat this complica- 
tion when it is encountered. 

Many of the patients in this series were admitted to the hospital after being 
improperly handled. A prolonged period of labor, membranes ruptured for many 
hours, a variable amount of cervical dilatation, and a prolapsed extremity or cord 
characterized a number of admissions. Thus, the type of treatment of necessity 
varied tremendously, and many procedures were necessary which would have never 
occurred had an opportunity been available for the intelligent handling of the case 
from the start. External version was possible in 17 instances, internal podalic 
version and breech extraction was resorted to 87 times, or 57.6 per cent of the 
cases. Twenty-three cesarean sections were done, and 12 destructive operations were 
necessary. In 6 instances, spontaneous delivery occurred without interference on 
the part of the operator. These were in the presence of small and usually macerated 
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Case 4 (83041). — A white, para l-O-O-l, aged 30 years, had a negative serologic 
test for syphilis and a normal pelvis. The patient was brought to the hospital by her 
private physician. Her membranes had been ruptured for ten days according to him, 
and labor had begun twelve hours previous to admission. The labor pains which had 
been good since their onset slowed down somewhat, and a full ampoule of pituitrin 
was given. Within a few minutes, a liand protruded from the birth canal, and on 
admission to the hospital shortly thereafter, the uterus was tetanically contracted, the 
child presented transversely, and the heartbeat was absent. Deep anesthesia was 
administered and a Bandl ’s ring was palpated through a fully dilated cervix, Follow- 
ing a destructive operation, a full-term child was extracted with difficulty. Explora- 
tion of the uterus revealed a rupture in the lower segment. Hysterectomy was im- 
mediately performed. In spite of repeated transfusions and oxygen the patient did 
badly and died three days following operation. 

Comment . — This is another example of the incorrect way to treat a transverse 
presentation. Failure to diagnose the presentation, the administration of pituitrin 
injudiciouslj', and the unwise attempt to deliver from below in the presence of a 
tetanically contracted or alreadj’ ruptured uterus, all played a part in the tragic re- 
sults in this case. 

Case 5 (32563). — A colored, para 6-0-0-G, aged 33 years, with a serologic test for 
syphilis negative and pelvis normal, was admitted to the hospital from the outpatient 
department with a transverse jiresentation and a prolapsed hand. On admission, the 
membranes had been ruptured twenty-seven hours, and the cervix was about two- 
thirds dilated, pains having begun shortly after the membranes ruptured. The 
patient was anesthetized, the cervical dilatation was completed manually and a 
premature live child was delivered with difficulty by internal podalic version and 
breech extraction. Twenty-five minutes later the patient began to bleed profusely, 
losing over 1,000 c.c. of blood. Oxytocics and intravenous fluids were given, and 
even though the bleeding ceased, se%'ere shock developed quickly, and two hours from 
onset of the hemorrhage, the patient died. Autopsy was refused but post-mortem 
examination of the birth canal failed to reveal any laceration in the cervix or uterus. 

Comment . — The various errors in the treatment of this patient, such as the ex- 
pectant attitude in dealing with a transverse presentation, the prolonged labor and 
rupture of the membranes, the accouchement force followed by a version and breech 
extraction, all contributed to the death of this patient. One is inclined to suspect 
that a failure to diagnose a tear in the lorver uterine segment occurred at the post- 
mortem examination. 

Case 6 (35978). — A colored, para l-O-O-l, aged 19 years, serologic test for 
sypMlis negative and pelvis normal, was sent to the hospital by her family 
physician with a history of her membranes having ruptured three days, and 
labor having commenced about thirty hours prior to admission. On vaginal 
examination, seven hours after the onset of labor pains, he discovered a shoulder 
presentation which he attempted to correct by pressure from below'. Several hours 
later another vaginal examination revealed an arm prolapsed into the vagina, and the 
patient was hospitalized. The patient was at term, a transverse presentation was 
obvious on abdominal examination, the fetal heart was heard, and the uterus was 
tetanically contracted with evidence of a thinned-out low'er uterine segment. The 
administration of oxytocics was denied. A classical cesarean section was done follow- 
ing which the patient ran a very stormy course, and died five days postoperatively 
of puerperal infection. Autopsy was not available. 

Comment . — This case needs little comment to condemn about every step in her care, 
from the rupture of the membranes three days before admission, to the repeated 
vaginal examinations, the failure to diagnose a transverse presentation very much 
earlier, and the delivery by a classical section. In all fairness it should be said that 
since this case occurred seventeen years ago the laparotrachelotomy was not in vogue, 
but there was little excuse for not removing the uterus at the time of operation and 
in all probability a maternal death would have been avoided. 
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Case 1 (10206 ). — A white, para 3-0-1-2, aged 28 j’ears, had a negative serologic 
test for syphilis; pelvis was normal. A full-term fetus lay in the transverse position 
and after forty-seven hours of labor the cervix was 8 cm. dilated, and the membranes 
were unruptured. An internal podalic version and breech extraction was done with 
considerable difficulty'; the child delivered up to the head when more difficulty was 
encountered. The head. was finally delivered but the fetus was stillborn. ..Examina- 
tion of the patient revealed a severe tear in the cervix extending into the lower 
uterine segment. A laparotomy was performed, revealing a tear into tlie right broad 
ligament, and a hysterectomy was inmiediately done. The patient stood the procedure 
well, had an uneventful convalescence, and was discharged from the hospital in 
fifteen days in good condition. 

Comment . — The combination of poor prenatal observation, neglect during a long 
labor, and poor judgment at the time of delivery' was indeed sufficient to account 
for the results obtained in this case. The incompletely dilated cervix was ignored 
and this probably accounted for much of the difficulty'. Hysterostomatomy' might 
have avoided the severe laceration and stillborn child. Only' good fortune can be 
credited with a live mother following this type of unintelligent treatment. 

Case 2 (11130). — A colored, para 9-0-0-S, aged 38 years, serologic test for 
syphilis negative, pelvis normal, was admitted to the hospital from the outpatient 
department after having been in labor for thirty hours. The membranes ruptured 
spontaneously one hour after the onset of labor. The pregnancy was at term and the 
presentation was transverse. On admission, the cervix was found to be fully dilated 
and the elbow prolapsed into the vagina. A diagnosis of a Bandl’s ring was 
made which seemed to relax under deep anesthesia. An internal podalic version and 
breech extraction was done without difficulty and a full-term live child was delivered. 
The third stage was normal, but on exploring the uterus routinely, a laceration was 
discovered in the lower segment which extended into the broad ligament. A hysterec- 
tomy was immediately done. The patient stood the operation well, but the puer- 
perium was quite stormy. After seventeen days, both mother and baby left the 
hospital in good condition. 

Comment . — Here again it is obvious that hopeful expectancy' was depended upon 
with deleterious results. The %’ersion and extraction following a prolonged labor 
with ruptured membranes resulted in a rupture of the uterus. Correction of the 
transverse presentation early in labor by' external version combined with the use of 
a binder or a scalp forceps might very well have resulted more fa.vorably' and placed 
the patient in less jeopardy. 

Case 3 (24962). — A colored, para 6-0-0-6, aged 33 years, with a serologic test for 
syphilis negative and pelvis normal, was admitted in labor. Labor began at 
2:00 A.M., membranes ruptured at 6:30 A.M., and at 8:30 A.M. a hand prolapsed. 
She bled about 200 c.c. at this time and showed mild shock. On admission, it was 
found that there was a shoulder presentation, with the cervix fully' dilated. There 
was some dullness in the left flanlv on percussion at this time. The fetal heart was 
absent and the general condition of the patient was very' poor. Intravenous glucose 
and blood were given in an attempt to improve the patient’s condition for operation, 
since a ruptured uterus or a premature separation was fairly obvious. The patient 
suddenly became pulseless and respirations labored. Following transfusion, she 
rallied considerably, and a full-term stillborn child was delivered by internal podalic 
version and breech e.xtraction. Exploration of the uterine ca^ty revealed a rupture 
on the left side. Hy'Sterectomy' was immediately performed, but the condition of the 
patient was so poor that little hope existed for her recovery, and she died shortly 
after the operation was completed. 

Comment . — Earlier recognition of a rupture of the uterus and elimination of the 
delivery by the vaginal route might have resulted differently in tliis case. This, of 
course, is not by any' means a certainty, since the general condition of the patient 
was critical on admission to the hospital. Again, an early diagnosis of a transverse 
presentation followed by its correction if possible might have avoided much of the 
difficulty. 



TREATMENT OF EXPEREMENTAL ANOXIA WITH CERTAIN 
RESPIRATORY AND CARDIAC STIMULANTS 

Nicholson J. Eastman, M.D., Baltimore, Md., and 
Joseph Kreiselman, M.D., Washington, D. C. 

(From the Department of Obstetrics, Johns Hopkins University and Hospital) 

T he number of babies which die at birth in the United States ap- 
proximates 80,000 annually; since an additional 30,000 die during 
the first day of life, from causes which are almost always natal in 
origin, the total infant mortality consequent upon the change from 
intra- to extrauterine life is about 110,000 yearly. The majority of 
these deaths are respiratory in their clinical picture. Most often, the 
baby simply does not breathe at birth, despite the fact that the heart 
is beating and despite attempts at artificial respiration and the use of 
respiratory stimulants. During recent years, this problem of apnea of 
the newborn has been attacked with special vigor; several important 
etiologic factors have been elucidated and various types of therapy 
suggested. Prominent among the latter are a number of reports recom- 
mending the use of medicinal respiratory stimulants, notably, “alpha- 
lobeline,” “metrazol,” and “eoramine.” 

Modern interest in alpha-lobeline as a respiratory stimulant dates 
from 1915 when Wieland of Germany isolated the hydrochloride of 
lobelia in crystalline form; and subsequently the drug has enjoyed 
widespread use in such conditions as moi’phine and chloral poisoning, 
carbon monoxide asphyxiation, pneumonia, laryngeal stenosis and apnea 
of the newborn. Metrazol (pentamethylenetetrazol) and eoramine 
(pyridine-beta-earboxydiethylamide) have also been recommended to 
combat apnea at birth, both being well known respiratory stimulants. 
The first published reference to eoramine appeared in 1922 under the 
authorship of Lagier, and since that time almost 1,400 articles have 
dealt with various aspects of the drug. AVhen employed in apneic new- 
born, these agents are usually injected directly into the umbilical vein, 
the dose ranging from one-sixth to one-third the adult dosage. 

Although it might seem offhand that the value of alpha-lobeline, 
metrazol, and eoramine in apnea neonatorum could best be determined 
in actual cases of this disorder, a number of factors renders such 
clinical observations of dubious reliability. In the first place, many 
apneic babies cry after thirty seconds or so, even though nothing what- 
soever is done to them; naturally, had a drug been given in such eases, 
the initiation of respiration would have been credited, erroneously, to 
the therapy. In the second place, the causes of apnea at birth are 
various, a circumstance which renders the interpretation of treatment 
difficult. Finally, in the human newborn, rigorous and carefully con- 
trolled observations on the effect of any one therapeutic agent are 
almost impossible, since it is obviously mandatory to employ all recog- 
nized means of resuscitation in oi’der to ghm the infant every possible 
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SUJMJIiVRY AND DISCUSSION 

From these eases it can be seen that nearly all of the ruptured uteri 
and maternal deaths were unnecessary tragedies which probably would 
not have occurred had early diagnosis and proper treatment been the 
rule in each and every ease. If space permitted, close scrutiny of al- 
most every stillbirth in this series from the point of view of prevent- 
ability would disclose a similar picture. 

Careful study of every case leads one to the conviction that a very 
much lower morbidity and mortality rate would have been attained if 
certain basic principles had been observed. The most important of 
these are: 

1. The recognition of the transverse or oblique presentation prior to or early in 
labor. 

2. An attempt should be made to correct the presentation of the child by external 
version. 

3. An abdominal binder or a Willett clamp where advisable can often be used to 
hold the child in its new position. 

4. The dangers associated with internal podalic version and breech extraction 
should be realized and this operation avoided unless all the requirements are present 
for its proper performance, particularlj' a full}' dilated cervix, lack of disproportion, 
a sufficient amount of amniotic fluid, and a sound uterus. 

5. The more frequent use of the extraperitoneal section and hysterectomy when 
dealing with infected or potentially infected patients. 

G. In the presence of a pelvis which is considerably contracted, particularly in the 
primipara, the elective cesarean section should be the operation of choice. 

7. In certain indicated cases, decapitation is the most advisable procedure. 

8. Intelligent antenatal and intranatal care will unquestionably result in the 
avoidance of many unnecessary fetal and maternal catastrophes which now occur 
frequently in the hands of those treating the transverse presentation by the method 
of hopeful expectation. 


Blaisdell, Paul C.: Repair of the Incontinent Sphincter Ani, Surg. Gynec. Obst. 

70 : 692 , 1940 . 

Advantage is' taken of a direct attack on the anterior normal portion of the 
external sphincter rather than on that portion mutilated by operation and deformed 
by scar tissue, heretofore utilized. A reef is taken in the muscle through the 
vagina, so that the circumference of the whole muscle and of the anal outlet is 
diminished. Dependence is placed exclusively on this effect with entire disregard 
of the scar tissue. 

This operation not only largely eliminates the basic sources of failure of the 
other operations but its advantages are strikingly positive as well: Disruptive 
infection is avoided in a large proportion of the surgical group by the substi- 
tution of clean vaginal approach rather than through the perianal skin. 
The procedure entirely obviates what is often the most difficult and yet essential 
step of the usual plastic operation, that is, accurate and adequate identification 
and dissection of the fra 3 'ed ends of muscle buried in scar tissue. There are 
numerous instances in which after repeated clumsy rectal operations the scar 
tissue occupies such a large part of the anal circumference as to prohibit any 
possibility of success following removal of the mass. With this operation, on 
the contrary, the opposing factors of tension and stenosis are entirely controllable. 
Of course, replacement of over half of the circumference of the anus by scar 
tissue would impose unsurmountable limitation. 


William C. Henske. 
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they are entirely secondary and that the primary blood chemical change 
in apnea neonatorum is an extreme reduction in the oxygen content of 
the infant’s blood. 

Let us noAv consider, from the viewpoint of anoxia, the clinical be- 
havior of these apneic babies. Since minor degrees of oxygen want- 
increase the rate and amplitude of respiration, it is often forgotten that 
profound levels of anoxia (such as we have just described) produce 
the opposite effect, namely, absence of respiration. And it is seldom 
recalled in viewing a grave case of asphyxia at birth, with the slow 
heart rate, the -white, cold skin of shock covered with meconium, and 
the limp extremities, how precisely, how completelj’’ this clinical picture 
duplicates the reaction of any organism to anoxia. In exiierimental 
animals, as Avell as in man, anoxia has been the object of intensive 
study for over a quarter of a century; on few other subjects has there 
been such complete agreement, for experimental anoxia produces a 
constant, clear-cut train of phenomena which may be reduplicated in 
the laboratory at will. The sequence of events will be recalled as 
follows. To mild degrees of anoxia the body reacts by increased res- 
piration and accelerated heart rate; these presumably are compensa- 
tory mechanisms, the first designed to bring more oxygen to the blood 
and the second to deliver more oxygen to the tissues. With increasing 
anoxia, a point is reached -when these mechanisms fail to supply oxygen 
in sufficient amounts for cellular oxidation and then, with remarkable 
suddenness, “the oxygen crisis” of the physiologists, or what is termed 
the “reversal” by Schmidt, takes place and after this, events occur 
rapidly. Consciousness is lost and respirations stop. Following re- 
spiratory failure there is an interval of from three to five minutes dur- 
ing which the heart continues to beat; but there is a marked slowing 
of the rate. In a typical case the sloAving occurs in abrupt steps from 
150 per minute before the crisis to 44 per minute in the postcrisis phase. 
After respirations cease, sometimes a little earlier, the blood pressure 
falls until a systolic level of 15 to 20 mm. Hg is reached. Concomitant 
with the fall in blood pressure the skin becomes blanched and cold, as 
in shock. Early in the postcrisis phase of experimental anoxia another 
important change occurs : the nerve muscle endings of skeletal muscle 
cease to function Avith complete collapse of that muscular system. This 
results, of course, not onl 3 '- in flaccid extremities but in relaxation of 
the sphincter ani. Finalljq it may be noted that a feAv AAdiiffs of oxygen 
or air, administered bj^ artificial respiration, restore the animal at once 
to normal, proAuded this is done Avithin three or four minutes of cessa- 
tion of respiration. To summarize the picture of experimental anoxia 
in the postcrisis phase, there occur in rapid succession loss of conscious- 
ness, cessation of respiration, marked sloAving of the heart, fall in 
blood pressure Avith the Avhite, cold skin of shock, and skeletal muscle 
collapse, causing general flaccidity of the extremities together Avith 
relaxation of the sphincter ani. Surely, feAv clinical conditions can 
be simulated so completely as can apnea neonatorum by experimental 
anoxia. 

The close similarity, if not identity, betAveen the seAmrer forms of 
apnea neonatorum and experimental anoxia made it seem, Avorth AA^hile 
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chance of survival; consequently drug therapy is often supplemented 
by other procedures, such as artificial respiration and skin stimulation, 
thus vitiating any conclusions ivhich might be drawn between cause 
and elfeet. 

If it is hazardous, then, to draw conclusions from the clinical use of 
these drugs, what can we say of the experimental approach? From 
every point of view, the picture of apnea at birth is the picture of 
anoxia. From a chemical standpoint, the blood is almost depleted of 
oxygen in the severer examples of this disorder. The variations in the 
blood oxygen met under various conditions at birth, together with cer- 
tain other common alterations, are shoivn diagrammatically in Fig. 1. 
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Fi&. 1. — Showing the average blood chemical changes in moderate and severe 
asphyxia neonatorum. It should be noted in particular that the values for carbon 
dioxide represent the tension or partial gas pressure of free carbon dioxide and not 
the total carbon dioxide content. 

It will be seen that whereas the normal saturation of the arterial blood 
of the fetus at birth is approximately 50 per cent, in apnea neonatorum 
the blood oxygen is reduced to levels which represent only one-fifth or 
even one-tenth of this value. That such low concentrations of oxygen 
are insufficient for fetal needs is clearly shown by the sharp rise in 
these eases of blood lactic acid, the characteristic pi’oduet of anaerobic 
metabolism in the animal body. Consequent upon the marked increase 
in lactic acid, the pH of the blood falls to the lowest levels compatible 
with life. Partly because of an alkali deficit due to fixation of base 
by lactic acid and partly due to a primary carbon dioxide excess as 
the result of inadequate diffusion of this gas from fetus to mother, the 
tension, or partial pressure of free carbonic dioxide, rises to levels far 
in excess of normal. While these changes in the lactic acid, pH, and 
carbon dioxide tension of the blood are marked, it should be noted that 
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within a few seconds by artificial insufflation with oxygen. The tem- 
porary rise in blood pressure which followed the administration of the 
drug in this experiment is very possibly the result of pressor action by 
alpha-lobeline ; but it was not a constant finding and was occasionally 
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Fig’. 2. — Showing behavior of respiration and blood pressure in experimental 
asphyxia, no stimulating drugs being administered. Resuscitation was effected by 
insufflation with 100 per cent oxygen as indicated by arrows. 



Pig. 3. — Showing failure of alpha-lobeline (3/20 gr. intravenously) to initiate 
respiration in the presence of anoxia. Breathing was readily established, however, 
by insufflation with 100 per cent oxygen, as indicated by arrows. 
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to study the value of alpha-lobeline, meti’azol and eoramine in the 
resuscitation ■ of dogs which had been rendered apneic by anoxia. 

METHODS 

Dogs weighing between ten and twelve pounds were anesthetized 
lightly with chloroform and strapped to the table in the usual supine 
position. The trachea was exposed, opened, and a cannula inserted, 
through Avhich nitrous oxide-oxj'gen anesthetic mixtures, and if neces- 
sary ether, ivere administered. Fluctuations in blood pressure ivere 
recorded in the usual manner by means of a cannula in the right 
femoral artery connected ivith a mercury manometer and sloAvly re- 
vohdng kjnnograph. 

Around the animal’s chest and upper abdomen was placed a rubber 
bag Avhieh ivas secured in place by a loosely tied cloth casing. The 
bladder Avas inflated slightly and connected to a large tambour by 
means of a rubber tube, the connecting medium being air. To the 
rubber membrane Avas affixed a pointer Avhieh recorded the respiratory 
excursions. 

Asphyxiation Avas accomplished in most experiments by alloAving the 
dog to breathe 100 per cent helium. Because of its Avell-known ability 
to penetrate tissues quickly, this inert gas proved superior both to 
nitrogen and nitrous oxide in its ability to produce rapid and profound 
anoxia. In a feAv experiments, 95 per cent helium and 5 per cent car- 
bon dioxide Avas used as the asphyxiating gas in order to meet the 
possible objection that the apnea produced Aims due to a “Avashing 
out” of carbon dioxide. The results attained Avith the latter gas mix- 
ture differed in no important Avay from those achieved bj'- 100 per cent 
helium. 

At the depth of the oxygen crisis blood samples Avere taken from the 
left femoral artery for oxygen determination. These shoAved oxygen 
IcAmls AAliich ranged betAveen 2.3 and 4.0 A^olumes per cent; in seA^ere 
apnea neonatorum, the oxygen levels of the umbilical A'^ein blood Amry 
betAveen 0.5 and 4.0 volumes per cent. All drugs Avere injected either 
into the femoral A’-ein or, Avhen stated, into the carotid artery. 

RESULTS 

Kymographic tracings of the respiration and blood pressure in a 
typical case of experimental asphj^xia are shoAvn in Fig. 2. After thirty 
seconds of asphyxiation, an increase in the amplitude of respiration 
may be noted ; AAuthin anothei- thirty seconds, there is marked hyperpnea 
for a fcAV breaths, but this is folloAved promptly by apnea. The fall in 
blood pressure in this instance is particularly marked. After approxi- 
mately a minute of apnea, rhythmic insufflations of oxygen restore 
spontaneous respiration. 

To Avhat extent, if at all, may this picture be modified by the injec- 
tion of alpha-lobeline, metrazol, or eoramine? 

Fig. 3 shoAvs that alpha-lobeline (3/20 gr.), administered intrave- 
nously at the beginning of the apneic phase, exerted no effect AAdiatsoever 
on the respiration, apnea persisting for a full minute after the drug 
had been giAmn. It Avas neAmiTheless possible to re-establish respiration 
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The I’esults in our experiments Avitli metrazol are very similar, a 
tjqiieal example being shown in Fig. 4; metrazol (dosage 3 e.e.) failed 
to initiate respiration although this could readily be accomplished by 
insufflation with oxygen. The same temporary rise of lilood pressure 
is observed here as ivas noted ivith alpha-lobeline. As may be seen in 
Pig. 5, our results with coramine were likewise negatii'^e, no effect on 
respiration being observed. 
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Fig:, e. — Showing failure of coramine (3 ac.) to initiate i-espiration even when injected 

into carotid artery. 



Fig. 7. — Showing failure of coramine (3 c.c. intravenously) to alter the usual picture 
of experimental asphyxia even when injected at a time p^hen circulation was in good 
condition. 


In all, some 15 such experiments have been carried out with each of 
these drugs, and in no instance have tve been able to detect any effect 
on respiration in the pi-esenee of anoxia. 
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met in experiments in which no drug was given. However this may 
be, in the presence of continued apnea, the blood pressure quickly 
returned to its previous low level. The dosage employed in this eighteen- 
pound dog was the same per kilogram of body weight as that recom- 
mended in apneic infants. 





THE ENDOMETRIUM IN TUBERCULOUS PERITONITIS 
AND IN STERILITY* 


Russell M. Jensen, M.D., and John R. McDonald, M.D., 
Rochester, Minn. 

(From the Mayo Clinic) 

E ndometrial tuberculosis is usually regarded as a rare disease. 

However, it appears to be more common than is generally appre- 
ciated. Tuberculosis of the endometrium presents a number of inter- 
esting problems from the clinical as well as pathologic aspect, largely 
because there is no comparable tissue in the body. This is due to the 
fact that in the normal menstrual cycle the endometrium is constantly 
changing its histologic appearance until it finally sloughs at the begin- 
ning of menstruation. 

Our work on this problem includes a careful study of the pathologic 
changes in the endometriums of 75 uteri which had been removed in 
the course of surgical procedures. An attempt was made when pos- 
sible to study recent specimens. Otherwise the eases were taken at 
random from the files. 


REVIEW OP LITERATURE 

Very little lias been added to the literature concerning uterine tuberculosis 
since the excellent discussion of Williams in 1893. He expressed the opinion that 
tuberculosis of the uterus was nearly always secondary to tuberculosis elsewhere 
in the body and that it was usually associated with tuberculosis of the tubes from 
which the process extended to the uterus. 

According to the statistics offered by various authors, genital tuberculosis has 
been observed in from 1 to 8.5 per cent of all cases of phthisis, among women, 
which came to necrops}'. In 6,000 routine post-mortem examinations, Simmonds 
found tuberculosis of the female genital tract in 1.5 per cent of all cases. Williams 
found 5 cases of unsuspected tuberculosis of tubes and ovaries in the course of 
137 laparotomies on women. Miller reported two instances of tuberculosis of the 
female genital tract in 68 cases in which pelvic laparotomy was performed, an 
incidence of 2.9 per cent. The exact incidence of tuberculous endometritis is not 
available because the uterus is not usually removed when no gross involvement 
is found. According to Jameson, it is probable that in 50 per cent of all cases of 
genital tuberculosis among W'omen the uterus is involved. 

Tuberculosis of the female genital tract appears to be essentially a disease of 
the childbearing age. Simmonds found that tuberculosis in that region usually 
occurred between the ages of twenty and forty years. It is extremely rare in 
children. Kellj’’ in 1901 was able to collect reports of only 21 cases from the 
literature in which the patient wms less than fifteen years of age. 

It is generally agreed that evidence of tuberculous peritonitis can frequently 
be demonstrated when tuberculosis of the uterus and oviducts is present. Schramm, 
writing in 1882, stated that out of Sd women with genital tuberculosis, 21 had 
tuberculous peritonitis. Oppenheim noted it in 21 out of 23 cases. Osier stated 
that the tubes were affected in 30 to 40 per cent of all cases of tuberculous 
peritonitis. 

Kiwisch, Eokitansky, Forster, and Cruveilhier have expressed the opinion that 
tuberculosis reaches the uterus from the peritoneum by way of the fimbriated end 

•Abridgment of thesis submitted by one of us (Jensen) to the Faculty of the 
Graduate School of the University of Minnesota in partial fulfillment of the require- 
ments for the degree of Master of Science in Surgery. 

268 



EASTMAN AND KREISELMAN : EXPERIMENTAL ANOXIA 267 

But it may be objected that these drugs, injected at such low blood 
pressure levels, did not reach the brain. We have attempted to answer 
this criticism by injecting each of these drugs, in 3 c.c. of solution, 
directly into the carotid artery. An example of such an experiment 
is shown in Fig. 6, and it is readilj’^ apparent that the effect on respi- 
ration is again nil. Moreover, the same drugs have been injected in 
the course of asphyxiation but some fifteen or twenty seconds before 
the blood pressure fell ; as shown in Fig. 7, the administration of such 
a drug, even when the blood pressure is still up, alters in no way the 
usual pattern of anoxic apnea, the whole train of events proceeding as 
usual despite the fact that the drug must have made the rounds of the 
general circulation. 

In this series of observations on alpha-lobeline, metrazol, and eor- 
amine, convulsions were observed in over one-half of the experiments, 
but they occurred only after complete re-oxygenation of the blood. 
Examples of this phenomena are seen in Figs. 5 and 6. The convulsions 
were of a violent character and lasted from one to two minutes; they 
were observed following the administration of all three drugs, but 
occurred more frequently after metrazol. In view of the fact that 
these drugs are powerful central nervous system stimulants, these find- 
ings are not surprising. Indeed, psychiatrists use metrazol therapeu- 
tically for the express purpose of producing convulsions, and obste- 
tricians who employ alpha-lobeline in the resuscitation of the newborn 
report that the babies so treated often exhibit opisthotonos. The fact 
that in these experiments, however, the convulsions occurred only after 
the blood had been restored to its normal oxygen content would seem 
particularly significant, for it can only mean that these drugs, although 
present in the circulation in convulsive concentrations, are impotent in 
the presence of anoxia. 

It is always hazardous to carry over conclusions drawn from animal 
experimentation and apply them to clinical therapy. In the present 
study, moreover, we have ventured to assume that experimentally pro- 
duced anoxia is identical with the graver types of asphyxia neonatorum. 
On the basis of the low oxygen shown by these babies, and also on the 
grounds that the phenomena they exhibit are so very similar to those 
manifested by animals in anoxic apnea, we believe that there is some 
justification for this assumption. If this premise is acceptable, it 
would seem clear that alpha-lobeline, metrazol and coramine have no 
place in the treatment of apnea at birth because their effect on respi- 
ration is nil in the presence of anoxia; and, as we have shown, the 
severe forms of apnea neonatorum are regularly associated with anoxia. 
In other words, our findings are in keeping with the viewpoint that 
the chief desideratum in the treatment of anoxia at birth is not stimu- 
lating drugs with their likelihood of convulsive action but, obviously 
enough, oxygen. 

The authors are deeply indebted to Dr. Morris Rosenfeld. of our Department of 
Pharmacology and Experimental Therapeutics, and to Mr. Edwin Stewart, Jr., for 
valuable technical assistance. ' 
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miliary tuberculosis with or without formation of ulcerations, chronic 
diffuse tuberculosis and chronic fibroid tuberculosis ; others have men- 
tioned the uleerocaseous, hypertrophic, and interstitial forms. Such 
classifications are based on the gross appearance and are of little or no 
practical importance from a clinical standpoint. No attempt was made 
in this series to classify tuberculosis into these groups. 

RESULTS 

Group 1. Tuberculous Endometritis Among Parous Women. — In. one specimen 
from this group of 25 uteri, tuberculosis was found in the block of endometrium 
taken from the midportion of the uterus. Only two tubercles were found. In this 
case also there was bilateral involvement of the oviducts and of the left ovary, 
but the cervix was not involved. 

Group Tuberculosis of the Endometrium Among Sterile Women . — ^Among the 
25 eases of primary sterility in which hysterectomy had been performed were 2 
cases in which tuberculosis of the uterine mucous membrane was found on micro- 
scopic examination of the endometrium and endocervix. In both cases bilateral 
tuberculous salpingitis was present also. In one only, endocervical tuberculosis 
was found; in the other case only the endometrium wms involved in the region of 
the right horn. In this latter case onlj" 2 out of 4 sections from the same block 
revealed involvement. The reason for removal of the uterus in both cases was 
the presence of multiple fibromyomas. The tuberculosis was unsuspected on clin- 
ical examination. In both cases the involvement was only minimal. 

There was no involvement of the myometrium or of the basal glands and no 
caseation of the tubercles in this group (Table I). 


Table I. Tuberculosis of the Endometrium in 25 Cases of Sterility (Group. 2) 



LOCATION 

ENDO- 

CERVIX 

ENDO- ' 

METRIUM 

basal 

GLANDS 

IN- 

VOLVED 

GRADE 
OF IN- 
VOLVE- 
MENT 

CASEA- 

TION 


NO. 

OF TUBER- 
CULOSIS 

MUS- 

CLE 

MU- 

COSA 

MUS- 

CLE 

ENDO- 

ME- 

TRIUM 

REMARKS 

1 

Endocervix 

only 

0 

+ 

1 

0 

0 

0 

1 

0 

Only 2 of 4 
sections in 
same block 
contained 
tubercles 

2 i 

Eight horn 

0 

1 0 

0 

+ 

0 


0 

Minimal 


Group 3. The Endometrium in Tuberculous Peritonitis . — The third and final 
group of 25 cases includes all the cases of proved tuberculous peritonitis, in which 
the uterus was removed at the time of the diagnosis or subsequentl 3 ’’ at the Maj’O 
Clinic. Of these 25 cases, tuberculous endometritis was demonstrated in 15, or 
60 per cent (Table II; Figs. 1, 2, and 3). The onlj^ examples of caseation found 
in the entire series were in this group. Endocervical involvement occurred in 47 
per cent of the cases. In all 15 cases the oviducts were tuberculous. In one case 
tuberculosis and adenocarcinoma Grade 1 of the cervix were present. 

When the 18 cases of tuberculosis from the three groups are considered, in 14 
there was involvement of the endometrium and in 7 involvement of the endo- 
cervical mucosa. 

COMMENT 

In the experimental production of tuberculosis, caseation does not 
appear in the tubercles in its early stages.® However, the absence of 
caseation in tuberculosis does not necessarily prove that a given lesion 
is early, since tuberculosis can be demonstrated especially in lymphoid 
tissue, the lymph nodes and tonsils, in which there is a minimal amount 
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of the tube; they cited as proof the fact that in many eases the process was most 
marked in the fimbriated portion of the tube and that this was the most vascular 
portion of the tube as well. 

Sterility is not an infrequent accompaniment of tuberculosis of the female 
genital tract. Greenberg found that in 60 per cent of his series of 200 cases of 
tubal tuberculosis there was a clinical history of sterility. He found that the 
uterine mucous membrane was involved in 45 per cent of the cases in which tuber- 
culosis of the Fallopian tube was present. 

Williams in routine histologic examinations noted that adnexitis was tubercu- 
lous in 8 per cent of all cases. The uterus was involved in 60 to 75 per cent and 
the ovaries in 40 to 45 per cent of the cases in which the tubes were tuberculous. 
Norris claimed that pre-existing inflammatory lesions apparently predisposed to 
the development of tuberculous salpingitis. In about one-third of his cases of 
tubal tuberculosis, another form of salpingitis preceded. He also claimed the 
puerperal state to be a predisposing factor. Granzow from animal experimenta- 
tion found that pregnancy and especially the puerperium increased the general 
susceptibility of the genital tract to infection with tuberculosis. 

JIETHOD OF STUDY 

The 75 uteri which Avere chosen for this study Avere classed into three 
groups. The first group consisted of 25 uteri which had been removed 
surgically from Avomen Avho had borne children and Avho Avere not sus- 
pected of haAung tuberculosis before operation. The second group 
consisted of 25 uteri surgically remoA'^ed from Avomen Avho had never 
borne children in spite of the fact that they Avere married and desired 
to have children. Tuberculosis Avas not suspected preoperatively in 
any of these eases. The third group contained uteri from Avomen Avho 
had tuberculosis of the peritoneum which Avas verified by histologic 
examination. Hysterectomy Avas performed either at the time of the 
diagnosis of the tuberculous peritonitis or at a subsequent date. 

In all cases one block of tissue was taken from each of four difEer- 
ent locations in the uterine mucous membrane : right horn, left horn, 
mid-uterus (the Avail halfAvay betAveen fundus and cervix), and endo- 
eei’Adx. A portion of the myometrium together with the full depth of 
the endometrium or endoeerAUx Avas included in each block. Sections 
Avere made from each block of tissue and stained with hematoxylin and 
eosin. The blocks Avere of approximately the same size and generally 
tAvo sections from each block were examined microscopically. The 
histologic presence of a tubercle containing the characteristic epithelioid 
cells with or Avithout necrosis was considered sufficient for a positive 
diagnosis of tuberculosis. Foreign body giant cells or lymphocytes 
Avere not considered essential to the diagnosis of tuberculosis. 

The involA^ement of endometrium and endocervix Avas graded as 
follows: InAmlvement Avas classified as of Grade 1 AAffien a total of 1 
to 2 tubercles Avere found in the sections examined; Grade 2 when 
there Avere 3 to 6 tubercles ; Grade 3 when there Avere 7 to 12 tubercles 
present; and Grade 4 Avhen more than 12 tubercles Avere present. In 
addition to the number of tubercles, other factors Avere taken into con- 
sideration, such as the number of sections involved, the location, spread 
and extent of the tuberculosis as Avell as the presence or absence of 
caseation. 

Attempts haA’’e been made by A'^arious authors to classify the path- 
ologic features of genital tuberculosis into several groups, such as 
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Pig. 1. — Tuberculosis of the endometrium. One tubercle is shown (hematoxylin and 

eosin, xllO). 


Pig-. 2. — Tuberculosis of the endocervix showing two tubercles (hematoxylin and eosin, 

X55). 




Pig. 3. — Tuberculosis of the endometrium. An area of caseation is seen (hematoxylin 

and eosin, X55). 
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Table II. Tuberculosis of the Endometriuji in 25 Cases op Tuberculous 

Peritonitis (Group 3) 


NO. 

LOCATION 
OF TUBER- 
CULOSIS 

ENDO- 

CERVIX 

ENDO- 

METRIUM 

BASAL 

GLANDS 

IN- 

VOLVED 

GRADE 

OF IN- 
VOLVE- 
MENT* 

CASEA- 

TION 

REMARKS 

MUS- 

CLE 

MU- 

COSA 

MUS- 

CLE 

ENDO- 

ME- 

TRIUM 

1 

All involved 

■ 

+ 

+ 

+ 

+ 

4 

4- 

Tuberculosis 
evident in 
all sections 

2 

All involved 

+ 

+ 

4- 

+ 

4- 

4 

0 

Extensive 

tuberculosis 

3 

All involved 

0 

■ 


+ 

4- 

4 

4* 

Only 1 tuber- 
cle noted in 
endocervix 

4 

All involved 

1 

+ 

0 

+ 

0 

■ 

0 

Marked in- 
volvement 
of endocer- 
vix, others 
less 

5 

Both horns 
and mid- 
uterus 

0 

0 

0 

+ 

4- 


0 


6 

Endocervix 

only 

+ 

+ 

0 

0 

0 

3 

0 

Many tuber- 
cles found 

7 

Both horns 
and mid- 
uterus 

0 

0 

0 

+ 

0 

i 

1 

2 

0 

On routine 
sections 
only one 
suspicious 
area found 

8 

Mid-uterus 

0 

0 

0 

■ 

0 

2 

0 

Tubercles 
found in 
one section 
only 

9 

Eight horn 

0 

0 

0 

1 

■ 

2 

0 

Tubercles 
found in 
one section 
only 

10 

Eight horn 

0 

0 

0 

+ 

■ 

1 

0 


11 

Endocervix 
and mid- 
uterus 

+ 

0 

+ 

0 

0 

1 

0 

Tubercles seen 
in muscle 
only 

12 

Left horn 

0 

0 

0 

■ 

0 

1 

0 

1 tubercle 
seen in 10 
sections 

13 

Left horn 

0 

0 

0 


0 

1 

0 


14 

Endome- 

trium 

0 

0 

0 

+ 

0 

1 

0 


15 

Endocervix 

only 

0 

m 

0 

0 

0 

1 

0 



’Grading on basis of 1 to 4 in which 1 is slight and 4 extensive involvement; 


of caseation and yet the lesion may be of many years’ duration. In the 
present study caseation was seldom found in the endometrium or the 
myometrium. Furthermore the tubercles in this series were encoun- 
tered most frequently in the superficial layers of the endometrium, less 
commonly in the basal layer and the myometrium. The endometrium 
is the only tissue in the body which is shed at regular intervals during 
premenopausal adult life. For this reason tubercles in the superficial 
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or both were found. Since the mucosa in this situation remains fixed, 
this might well serve as a source for the continuation of the infection. 
Endocervical tuberculosis has not received the attention that should 
be accorded it. In 2 eases in this series the endocervix only was 
involved. 

SUMMARY AND CONCLUSIONS 

In 2, or 8 per cent, of 25 cases of sterility studied, tuberculosis of the 
uterus was encountered. 

The incidence of tuberculous endometritis in the 25 uteri from parous 
women studied was 4 per cent. However, in the 25 cases of tuberculous 
peritonitis studied, in which the uterus was surgically removed, tuber- 
culous involvement of the uterus was found in 60 per cent. 

Endocervical tuberculosis was found more frequently than has been 
described previously. It seems likely, therefore, that if more extensive 
histologic study were made of the endometrium in routine curettings 
and hysterectomies, the incidence of tuberculosis of the uterus would 
be found to be much higher. 
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THE CONTRACTILE RESPONSE OF THE PREGNANT HUh'IAN 
UTERUS TO POSTERIOR PITUITARY EXTRACT 

A Study of 375 Injections Recorded With the Lorand Tocograph 
Douglas P. Murphy, M.D., Philadelphia, Pa. 

{From the Gynecean Kospital InstiUite of Gynecologic Mesearch and Department of 
Obstetrics and Gynecology, TJnvuersity of Pennsylvania) 

I T IS well known that the uteri of pregnant women vary widety in 
their contractile responses to the administration of oxytocic drugs. 
There may be; (a) no response, (b) the inauguration of clonic con- 
tractions, or the augmentation of pre-existing ones, (c) a tetanic spasm, 
or (d) a combination of tetanic and clonic contractions. A tetanic 
reaction may be so intense and prolonged as to cause fetal death or 
even rupture of the uterus. 

The unpredictabilitj’- of the uterine reaction, and the seriousness of 
severe tetanic spasms indicate the need for more knowledge regarding 
the conditions under which untoward reactions are most likely to be 
observed. The advent of the Lorand tocograph,^“‘ which affords, to a 
certain extent at least, a quantitative as well as a qualitative measure 
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layers of tlie endometrium are young, less than a month old. This- no 
doubt partly accounts for the lack of caseation in this location. On the 
other hand tubercles when present in the myometrium and endocervix 
rarely show caseation in spite of the fact that neither of these struc- 
tures is sloughed. This suggests an inherent capacity of the uterus to 
resist caseation. On the other hand, in 2 cases in which caseation was 
present in this group, there was a widespread involvement of prac- 
tically all the structures in the uterus. This would suggest that when 
caseous tuberculosis is found in a specimen obtained at curettage, rad- 
ical surgical treatment should be advised, because the process is likely 
to be extensive in the uterus. 

It is also significant that tuberculosis was frequently not evident in 
most of the sections and that out of many sections from different parts 
of the endometrium and endocervix only one or two might give the 
pathologic picture of tuberculosis. In most instances the diagnosis of 
tuberculosis of the uterus is made on microscopic examination. 

Tuberculosis appears to manifest itself primarily in the oviducts. 
In every case in which tuberculosis was demonstrated in the endome- 
trium in this series there was tuberculous involvement of the oviducts. 
Hence, a diagnosis of tuberculous endometritis could have been con- 
sidered tantamount, with few exceptions, to a diagnosis of bilateral 
tubal tuberculosis. This agrees with the opinion expressed by Norris 
and others. On the other hand tuberculous salpingitis does not neces- 
sarily imply that the endometrium is infected. In this series, the 
endometrium was involved in 60 per cent of cases in which tuberculous 
salpingitis was present. It seems likely that this figure would be 
higher if more exhaustive studies of the endometrium were made. 

One of the most important considerations in genital tuberculosis is 
the site of involvement of the uterus. Obviously the condition in the 
uterus is not as serious when only the endometrium is involved as it 
is when the basal glands or the myometrial or endocervical tissues, 
which do not slough off at the time of the menstrual period are in- 
volved ; in such cases, the probabilities of extension are much greater, 
the tuberculosis is of a more serious nature and is less likely to be 
controlled by conservative methods. When the endometrium is exten- 
sively involved, the myometrium almost always shows evidence of 
tuberculosis. 

With the monthly desquamation of the endometrium, the question 
may well be raised as to why patients with tuberculous endometritis 
do not develop tuberculosis of the vagina or external genitalia. We 
found no instance of this in our series. It has been noted that in the 
experimental production of genital tuberculosis in guinea pigs, lesions 
of the vagina and external genitalia were uncommon, even following 
inoculation. 

Tubercles on the serosal surface of the uterus are not necessarily a 
sign of tuberculosis of the uterus, but rather are evidence of tubercu- 
lous peritonitis. 

An interesting finding in this group was the frequency of tubercu- 
losis of the endocervical mucosa, often with extension to the muscula- 
ture. In 7 cases, tuberculous lesions of the endocervix, cervical muscle. 
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A clonic response is indicated by the occurrence of rhythmically recurring waves 
inaugurated or augmented by treatment, without coincident elevation of the level 
of the valleys between the waves. 

A tetanic response is characterized by an elevation of the recording line for a 
longer period than is required by a single clonic contraction. It is classified as being 
incomplete if it fails to interrupt the rhythm of the clonic contractions, and complete 
if one or more of these contractions do not occur. Examples of these responses 
appear in Figs. 1 to 3 inclusive. 

Tension of Uterine Wall. — The tension of the uterine wall is measured in the 
following way: The tocograph is laid upon the most prominent part of the preg- 
nant abdomen, with the patient supine. Early in pregnancy when the uterus is 
soft to the touch, and the tension of the uterine wall is low, the recording button 
on the bottom of the tocograph, which is in direct contact with the abdomen, meets 
no appreciable resistance from the underlying uterus, and consequently fails to dis- 
place the recording pen as the record is being made. If, on the other hand, the 
observation is made when the uterus is more tense, it displaces the recording button 
into the tocograph and thus changes the position of the recording pen upon the mov- 
ing paper strip. Under the former conditions, for the sake of convenience, the uterus 
is said to exhibit no increase in the tension of its wall, whereas in the latter situation 
an increase in tension is said to exist. Furthermore, the degree of displacement of 
the writing pen appears to be proportionate to the degree of tension present. 

RESULTS 

A series of 96 patients, of whom 44 were mnltigravidas, received 375 
hypodermic injections of obstetric pituitrin (291 treatments), or pito- 
cin (84 treatments). Three hundred and forty-one treatments were 
given before, and 34 during labor. The dosages in minims were as 
follows: 0.5, 1.0, 1.5, 2.0, and 3.0. The number of observations per 
person is shown in Table I. 

Table I. Treatments Per Patient 


Showing number of hypodermic injections of either obstetric pituitrin or pitoein 
received by each patient. 


NUMBER 

1 NUMBER 

TREATMENTS 

PERSONS 

TREATMENTS 

PERSONS 

1 

42 

10 

2 

2 

14 1 

11 

2 

3 

7 

12 

2 

4 

4 

13 

1 

5 

5 

14 

0 

6 

4 

15 

1 

7 

6 

24 

1 

8 

2 

25 

1 

9 

2 


- 



Total 

96 


Incidence and- Character of Besponse. — Of the 375 treatments (Table II), only 
200 (53 per cent) elicited a positive response. Of the latter, 127 (63 per cent) 
were clonic, and 73 (37 per cent) tetanic. Of the tetanic ones, 23 were of the 
complete variety, being 11.5 per cent of all positive responses. 

Parity. — ^Primigravidas responded less often than multigravidas, in the ratio of 
46 to 77 (Table H), and their percentage of tetanic responses was higher (ratio 
of 39 to 31). 

Labor. — ^Responses were more common during than before labor in the ratio of 
76 to 51 (Table III), but complete tetanic responses were more common before than 
during labor in the proportion of 33 to 22. 
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of the contractile reaction of the pregnant uterus, affords a means for 
studying certain of the factors which modify the drug action. 

The present study deals directly with the power of posterior pitui- 
tary extract to induce or modify the contractions of the uterus which 
take place during pregnancy and labor, and indirectly with certain fac- 
tors which have a tendency to modify the contractile response. The ob- 
ject of the report is to indicate which of the factors studied are likely 
to lead to an unsatisfactory type of reaction. Such knowledge may be 
an aid in improving the results achieved when posterior pituitary ex- 
tract is employed for the purpose of either inducing labor or improving 
the character of existing contractions. 


Fig. 1. — Tracing- 245. Tocographic record of uterine contractions. One minim of 
pitocin administered hypodermically at arro-w'. Note increase in frequency of contrac- 
tion -waves without elevation of the base of the waves. Typical clonic response. 



pjg. 2. — Tracing 256. Tocographic record of uterine contractions. One minim of 
pitocin administered hypodermically at arrow. Note increased frequency of con- 
tractions accompanied by temporary elevation of the base of the waves. Typical in- 
complete tetanic response. 



Fig. 3. — Tracing 956. Tocographic record of uterine contractions. One cubic 
centimeter of pitocin administered hypodermically at arrow. Note prolonged elevation 
of what would have been the wave base, if any had been present, together with 
obliteration of any signs of intermittent contractions for some time. Typical com- 
plete tetanic response. 


MATERIALS AND METHODS 

Patients attending the Maternity Department of the Hospital of the University 
of Pennsylvania and ones li-ving at the Sheltering Arms Home acted as subjects. 
They were observed between March 22, 1939, and June 6, 1940. Each woman received 
one or more hypodermic injections of either obstetric pituitrin or pitocin (Parke, 
Davis & Co.) before, or during labor, or both. The resulting uterine contractions 
were recorded by means of a Lorand tocograph. This is a simple mechanical device^ 
for registering the movements of the pregnant uterus through the medium of the 
anterior abdominal wall, upon a strip of paper. The tocographic record was begun 
fifteen minutes or more before the injection, and was continued for at least thirty 
minutes thereafter. The contractile response was then analyzed with respect to the 
influence upon it of the following conditions: (1) parity, (2) the time in pregnancy 
that the treatment was given, (3) dosage, (4) the tension of the uterine wall. 

Definitions . — A positive response is said to have occurred if a clear-cut altera- 
tion in the tocographic record took place within fifteen minutes of treatment time, 
which could not be charged to any other cause. Positive responses are classified 
as being clonic or tetanic, and if tetanic, as being either incomplete or complete. 
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Table IV. Influence op Duration of Pregnancy Upon Eesponse 


Showing influence of duration of pregnancy upon the uterine contractile response 
to posterior pituitary extract. Note: Greater response frequency late in pregnancy. 


RESPONSE 


DURATION OP PREGNANCY IN MONTHS 
4 I 5 I 6 I 7 I 8 I 9 I 10 

TREATMENTS 


TOTAL 



NO. 

% 

NO. 

% 1 

NO. 

% 

NO. 

% 1 


% 

NO. 

% 

NO. 

% 

NO. 

% 

l Fre- 
quency : 
Treat- 

1 

100 

8 


s 

100 

19 


46 

100 

83 

100 

176 

100 

341 

1 

100 

ment 

Response 

0 

0 

0 

0 

0 

0 

4 

21 

12 

20 

41 

49 

117 

66 

174 

a, 

II Type: 
Clonic 

0 


0 

0 

0 

0 

1 

1 4 


i 5 

42 

24 

59 

1 77 

66 

110 

63 

Tetanic | 

0 


0 

0 

0 

0 




58 

17 

41 


34 

64 

37 


11 

0 

0 

(1 

Q 

0 

m 

100 

m 

100 

in 

100 

117 

100 


100 

III Tetanic: 
Ineom- 

0 



0 

1 

0 1 

0 

0 

0 

6 

86 

11 

G5 

26 

65 

43 

67 

plete 

Com- 

0 



1 

0 ' 

0 

0 

0 

0 

■ 

14 

6 

35 

14 

35 

21 

33 

plete 

i 





1 



■ 









(1 

0 

0 

0 

■1 

0 

■ 

0 

■ 

100 

17 

100 

40 

100 

64 

100 


Table V. Influence op Dosage Upon Response During Tenth Month 


Showing influence of dosage administered during tenth month of pregnancy upon 
uterine contractile response to posterior pituitary extract. Note: (1) Greater re- 
sponse frequency after larger doses, and (2) greater tetanic response frequency after 
larger doses. 


RESPONSE 


DOSAGE IN MINIMS 

0.5 [ 1.0 I 1.5 I 2.0 I 3.0 

TREATMENTS 


TOTAL 



NO. 

% 

NO. 

% 



NO. 

% 

NO. 

% 1 

NO. 

% 

I Frequency: 



1 






1 



100 

Treatments 

9 

100 

57 

100 

29 

1 100 

4S 

1 100 

32 

100 

175 

Responses 

S 

S9 

28 

49 

21 

73 

37 

B 

23 

72 

117 

67 

II Types: 

■■ 







H 

1 



67 

Clonic 


100 

22 

79 

11 

52 

26 

B 

11 

48 

78 

Tetanic 

■M 

0 

6 

21 


48 

11 

■1 

12 

52 

39 

33 



100 

28 


21 


37 

100 

23 

100 

117 

E}sn 

ni Tetanic: 

^■■1 












Incomplete 

0 

0 

3 

50 

8 

SO 

6 

55 

9 

75 

26 

67 

Complete 

0 

0 

3 

50 

2 

20 

5 

45 

B 

1 25 

13 

33 

100 


0 

0 

6 

100 

10 

100 

11 

B 

m 


39 


DISCUSSION 

The present data confirm the observations of many clinicians that 
uterine response does not ahvays follow the administration of posterior 
pituitary extract during pregnancy. Using doses of 3 minims or less 
Ave observed no contractile response after 47 per cent of treatments. 

On the other hand, even using these small doses, we observed a 
tetanic type of reaction folloiving in approximately 37 per cent of treat- 
ments which exhibited any response whatever. In 11.5 per cent of in- 
stances the tetanus was of such a degree as to obscure any evidence of 
clonic activity (complete tetanic I’esponse). It is apparent, therefore, 
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Table II. Influence op Parity Upon Eesponse 

Showing influence of parit}' upon uterine contractile response to posterior pituitary 
e.xtract. Note: (1) Higher response rate in multigravidas, (2) greater frequency 
of tetanic responses among primigravidas. 


RESPONSE 


PARITY 

PRIMIGRAVIDAS MULTIGRAVIDAS 
TREATMENTS 


TOTAL 



NO. 

% 

1 NO. 1 

% 

NO. 

% 

I Frequency: 



■M 



■PH 

Treatments 

284 

100 


100 

375 


Responses 

130 

46 

mam 

77 

200 


II Types: 







Clonic 

79 

61 

48 

69 

127 

03 

Tetanic 

51 

39 

22 

31 

73 

37 


130 

100 

70 

100 

200 

100 

III Tetanic: 







Incomplete 

35 

69 

15 

68 

50 

69 

Complete 

16 

31 

7 

32 

23 

31 


51 

100 

22 

100 

73 

100 


Table III. Influence op Labor Upon Response 

Showing influence of existence of labor upon uterine contractile response to pos- 
terior pituitary extract. 

Note: (1) Higher response rate during labor than before, and (2) higher in- 
cidence of complete tetanic responses before than during labor. 



TREATMENT TIME IN 

LABOR 

RELATION TO 

TOTAL 

RESPONSE 

BEFORE 1 

DURING 



treatments 



NO. 

% 

NO. 

1 % 1 

NO 

1 % 

I Frequency: 




mm 


mm 

Treatments 

341 

100 

34 


375 


Eesponse 

174 

51 

26 


200 

■91 

II Type: 

mm 






Clonic 


63 

17 

65 

127 

63 

Tetanic 


37 

9 

35 

73 

37 


174 

100 


100 

200 

100 

HI Tetanic: 







Incomplete 

43 

67 


78 

50 

69 

Complete 

21 

33 

^91 

22 

23 

31 


64 

100 

9 1 

100 

73 

100 


Duration of Pregnancy . — Irrespective of the dosages employed, no response was 
elicited prior to the seventh lunar month (Table IV) ; from then on the frequency 
increased progressive!}' as pregnancy advanced; coincidentally the incidence of 
tetanic response decreased. 

Dosage . — The influence of dosage was studied in the patients who were treated 
during the tenth month (Table V). All responses and tetanic ones alone were both 
more common following the larger doses. 

Uterine Wall Tension . — The influence of uterine wall tension upon response in 
those patients observed during the tenth month of gestation is shown in Table A^I. 
Responses were observed when there was an increase in uterine tension, twice as often 
as in its absence. Tetanic reactions also were more common in the presence of an 
increase in tension. 
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For a long time it has been known that large amonnts of posterior 
pitnitary extract inaj^ have serious consequences for either mother or 
child when employed during labor, but little if any attention has been 
directed to the part played by the existence of a high uterine wall ten- 
sion in bringing about such unfortunate results. The present study 
emphasizes this point. Personal unpublished observations indicate that 
an oxytocic drug administered to a patient exhibiting a high uterine 
wall tension has little effective value in either inducing or augmenting 
clonic activity. Under such conditions the uterine muscle is abeady so 
much contracted that there exists little opportunity for further con- 
traction — at least of the clonic variety. Consequently, when a patient 
possessing such a uterus receives a dose of an oxytocic drug, the result 
is likely to be a further tightening of the uterus to such a degree that 
any clonic activity is impossible. It follows from this that the effective- 
ness of an oxytocic drug is useful in proportion to the degree of relaxa- 
tion exhibited by the uterus, and that if it is administered in the pres- 
ence of a high degree of uterine wall tension, no good and perhaps harm 
may result. From this study, it would seem then that the obstetrician 
should utilize extremely small doses of posterior pituitary extract at 
all times, using small doses more often, rather tlian larger ones less 
frequently; that the tension of the uterine wall should be a guide in 
deciding whether or not to use the drug, and certainly if the tension 
is increased considerably, the dose, if given at all, should be extremely 
small. A subsequent study will deal with the question of uterine wall 
tension in greater detail, and the conditions under which it is most 
likely to appear. 

SUMMARY 

1. A series of 96 women at various stages of pregnancy and labor 
received 375 hypodermic injections of posterior pituitary extract not 
exceeding 3 minims per dose. During treatment a continuous record 
was made of their uterine contractions with a Lorand tocograph. 

2. Forty-seven per cent of treatments elicited no uterine response. 

3. An increased frequency of response was noted more often; (a) in 
multigravidas than in primigravidas, (b) during than before labor, (c) 
later in pregnancy than earlier, (d) after the larger than the smaller 
doses of pituitary extract, and (e) when the uterine wall was tense 
than when it was relaxed. 

4. The tetanic tjqie of response occurred most often: (a) when the 
dose was large, and (b) when the uterine wall tension was high. 

5. Complete tetanic contractions occurred most often; (a) when the 
uterine wall tension was high. 

6. From this study the following conclusions are drawn; (a) That 
the amount of posterior pituitary extract employed, and the degree of 
tension of the uterine wall at the time of treatment, are two impor- 
tant factors to be considered when attempting to avoid an unsatisfac- 
tory type of uterine contraction during pregnancy and labor, (b) That 
during pregnancy and labor the most efficient type of uterine contrac- 
tion is produced by the administration of small doses of pituitary ex- 
tract. (c) That whether or not the drug should be employed, and how 



iMURPHY: pregnant uterus and posterior pituitary extract 279 


Table VI. Influence of Uterine Wall Tension Upon Eesponse During 

Tenth Month 


Showing influence of uterine wall tension upon uterine contractile response to 
posterior pituitary extract. Note: (1) Greater response frequency in presence of 
increased uterine wall tension, (2) greater frequency of tetanic contractile reactions 
in presence of increased uterine wall tension, and (3) greater frequency of complete 
tetanic contractile reactions in presence of increased uterine -wall tension. 


RESPONSE 


UTERINE WALL 

TENSION 

NOT INCREASED | 

INCREASED 


treatments 


total 



NO. 

% 

NO. 

% 

NO. 

% 

I Frequency : 







Treatment 

Ill 


64 

100 

175 

100 

Response 

54 

4fl 

63 

98 

117 

67 

11 Type: 







Clonic 

51 

94 

27 

43 

78 


Tetanic 

3 

6 

36 

57 

39 



54 

100 

63 

100 

117 


III Tetanic 







Incomplete 

3 

100 

23 

64 


67 

Complete 

0 

0 

13 

36 


33 


O 

1 o 

100 

36 

100 

1 39 

100 


that even following the administration of small doses of the extract the 
pregnant nterus is likely to experience a tetanic reaction. This is an 
important fact to bear in mind when administering posterior pituitary 
extract to a pregnant woman. 

Table VII. Summary of Data in Tables n to VT (Inclusive) 

Summary of the effects of the factors described in more detail in Tables II to VI 
inclusive. Note: (1) How all factors increase the percentage of responses to posterior 
pituitary e.vtraet, (2) that increase of dosage and increase in tension of the uterine 
wall increase the percentage of tetanic response, and (3) that the increase in tension 
alone increases the percentage of complete tetanic responses. 


FACTOR INFLUENCING 

RESPONSE 

1 EFFECT UPON 

1 

RESPONSE 
FREQUENCY | 

1 TETANIC RESPONSE FREQUENCY 

COMPLETE AND 

INCOMPLETE 

COMPLETE 

Multiparity 

X'"' i 

_* 

- 

Labor 

X 

- 

- 

Advancing pregnancy 

X 

- 

- 

Increase of dosage 

X 

X 


Increase of uterine ivall 

X 

X 

X 

tension 





X. Increase in response frequency. 
No increase. 


The data summarized in Table VII indicate the relative importance 
of the factors we have investigated. The two important ones are dosage 
and uterine wall tension because of the role they play in bringing about 
a tetanic t5^pe of reaction. The tension of the uterine wall appears to 
be the more important of the two. Not only does an increase in uterine 
wall tension increase the frequency of tetanic activity, but it also in- 
creases the chance that the tetanic contraction will be of the complete 
type. 
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In all, 10 patients received local refrigeration. There were 9 cases of 
cancer of the cervix, and 1 of cancer of the vnlva. The majority of the 
patients had received maximal irradiation; the lesions were extensive 
and advanced, and secondary infection was marked in every ease. In 4 
of these cases, local refrigeration was discontinued after trial of six to 
twelve honrs, heeanse of the patient’s failure to cooperate or her refusal 
to continue treatment. In the other 6 patients, local refrigeration was 
continued for 120 to 900 hours. Serial biopsies were studied. A report 
of these 6 eases follows: 


CASE REPORTS 

Case 1. — A. J., white, single, aged 55 years, was admitted on Dec. 7, 1939, for- 
a highly malignant carcinoma of the cervix; supravaginal hysterectomy had been 
performed thirteen years before. The cervix was very large -with a deep central 
crater, and the parametria were thick, hard, and nodular. Biopsy of the cervix 
showed a plexiform anaplastic malignant growth comprised of sheaths of oval 
and polyhedral cells varying markedly in size and shape; cytoplasm was scant, 
the deeply hyperchromatic nuclei occupying the greater part of the cells; infection 
was present. 

Local refrigeration was begun on December 9, and continued until January 17, 
at a temperature of 50° F. On January 11 moderate reduction in size of the mass 
was observed, and on January 20 she signed her release from the hospital. The 
mass had become much smaller, and pain had been somewhat relieved. She is 
known to have died at home three weeks later. 

In the biopsy of December 21, cellular changes were first observed. Cytoplasm 
show’ed hyperchromatic degeneration, with poorly staining nuclei and indistinct 
cell outlines; mild necrosis was seen. On December 26, many broad areas and 
large vacuoles were seen, but no nuclei; vacuolization of cytoplasm was common, 
nuclei were swollen and poorly stained, and karyorrhexis was observed. In the 
biopsy of January 17, these changes were the most marked. Hydropic degenera- 
tion of cells and absence of nuclei rvere commonly noted. 

Case 2. — A. M., white, widow, aged 75 years, was admitted on Dec. 10, 1939, 
for extensive epidermoid carcinoma of the vulva. She had previously received 60 
roentgen treatments. The labia and lower A’agina were tightly distended by an 
irregular cartilaginous-like growth; the labia were fissured in several places, and 
foul purulent exudate exuded. Biopsy showed epidermoid carcinoma with small 
spindle cells and polyhedral cells invading the entire corium; narrow cords, large 
islands and invaginating papillary processes of squamous epithelial cells with 
keralinization and pearl formation were seen. The scant stroma showed extensive 
exudate and infection. 

On December 14, refrigeration was begun with a combined vaginal and vulvar 
applicator. A temperature of 50° F. was maintained until Jan. 9, 1940. On De- 
cember 17, swelling and induration had diminished and pain was relieved. Treat- 
ment was discontinued when oral temperature fell to 94° F., and she became drowsy; 
blood urea was 31 mg. per cent. She declined steadily and died in coma on Jan. 
27, 1940. 

Slight destructive changes were first noted in the biopsy of January 17. Biopsy 
on January 22 and 24 showed no change. At necropsy sections of the vulva showed 
marked necrosis and infection. The cell protoplasm was granular and hyperchro- 
matic, and the nuclei were large. Superficial necrosis and infection were widespread. 

Case 3. — E. M., W'hite, married, aged 44 years, was admitted on Jan. 2, 1940. 
She appeared to be in good condition, and was obese and comfortable. She had 
received 3,800 mc.hr. of radon eight rveeks before admission. Biopsy of cervix showed 
columns of large and small epithelial cells, scant stroma, and pearl formation. 

An attempt was made to conduct roentgen therapy and local refrigeration simul- 
taneously, removing the applicator during x-ray treatment. Refrigeration was be- 
gun on January 20 and discontinued four days later because of moderate vaginal 
bleeding. Repeated hemorrhages then occurred and five transfusions were neces- 
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much should be used, during pregnancy or labor should not be decided 
without considering the degree of tension of the uterine wall. 

REFERENCES 

(1) Loewi, S. (Ldrdnd) : Zentralbl f. Gynak. 57: 554, 1933. (2) Lorand, S.: 

Monatschr. f. Geburtsh. u. Gjuak. 103: 137, 1936. (3) Murphy, B. P-: Surg. Gjnec. 

Obst. 70: 129, 1940. (4) Murphy, D. P.: Am. J. Obst. & Gynec. 39: 808, 1940. 


LOCAL EEFEIGERATION IN GENITAL CANCEE* 

A Report op Ten Cases 

Charles A. Gordon, M.D., and Joseph V. Cresci, M.D., Brooklyn, N. T. 

(From the Department of Obstetrics and Gynecology, Long Island College of 
Medicine Dinision-, Kings County Hospital) 

T he work of Smith and Pa 3 ',^’ - in refrigeration of cancer patients 
deserves attention, since their investigations covered a fair amount 
of clinical material and were supported by laboratoiy experiments and 
biopsy material ivhich showed regressive ceU changes. The idea had 
grown out of their observations on the effects of lowered temperatures on 
the rate of growth in plant and animal life. Freezing was found to be 
safe, for if the temperature was later raised to a nonnal level, groivth 
was resumed unaltered. However, if low temperatures were maintained, 
cells were found to die, or degenerate, or produce cells which could not 
survive. Normal cells were said to survive a lower subnormal tempera- 
ture than tumor cells, thus permitting the application of refrigeration for 
therapy. Pain was promptly relieved and the size of the tumor reduced. 

A large number of women are admitted to Kings County Hospital with 
genital cancer so advanced that, except for relief of pain and nursing- 
care, there is little to be done for them. For this reason we wei’e desirous 
of giving refrigeration a trial. It appeared to us that for women with 
advanced pelvic carcinoma, particularly those who had been more or less 
completeljr irradiated elsewhere, anj'- therapeutic measure Avhich might 
possiblj^ improve their status, or even relieve their pain, deserved 
serious consideration. 

Local refrigeration -was begun in November, 1939, with the intention 
of adding general refrigeration later. Our first equipment was a water 
pump Avhich drove water through a metal coil immersed in a solution of 
salt and ice, then through rubber tubing into a hollow metal applicator 
designed and shaped to cover the lesion as completely as possible. Flow 
was continuous and temperatures were fairty well maintained bj^ con- 
stant attention to the ice and brine solution. A little later verj^ satis- 
factoiy equipment with automatieall 3 '- controlled temperature was gener- 
ousl 3 ^ loaned to us.f Applicators Avere devised b 3 ’- us to meet various 
conditions. 


•Read at a meeting of tlie Brooklyn GynecoloSical Society. October 4, 1940. 
tWallace and Tiernan Products Incorporated, Belleville, N. J. 
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Biopsies showed no degenerative changes. On July 9, cell outlines in the cords 
of malignant cells were indistinct, the nuclei varying in size, shape, and staining 
intensity. Later biopsy showed nothing of interest. 

COSIMENT 

In May, 1940, Lawrence W. Smitli^ emphasized the experimental 
nature of the Temple University studies and stated that no patients had 
ever been accepted for treatment tvith expectation of a favorable out- 
come, but onlj^ for relief of pain and clinical study of the effect of low 
temperatures upon the life of cancer cells. Both Pay and Smith have 
warmly recommended the use of low temperatures as an adjunct to 
present methods of treatment, since tliej'^ have continued to observe im- 
portant cell changes in cancer. They found that whenever it had been 
possible to apply apparatus to the lesion so that the approximate de- 
livered temperature would lie between 40° and 50° P., no case w'as 
observed in which striking regression of the tumor mass did not occur. 
Pain was eonsistentlj’- relieved in their cases. 

Our cases are too few in number to warrant definite conclusions. It 
is well known that local cold wdll cause death of tissue, if the temperature 
is low enough and maintained. That there is a critical temperature 
which will bring about destruction of cancer cells without harm to 
normal cells is possible. It is clear that elfectiveness of local refrigera- 
tion therapy must depend upon discovery of this optimal temperature, 
complete coverage of the lesion and satisfactory maintenance of tempera- 
ture control in the entire depth of the diseased area. Construction of 
mechanical apparatus intended to cover the deep and wide parametrial 
outgrowth of carcinoma of the cervix is difficult and the penetration 
depth of the delivered temperature is unknown. 

The implications of proximity of the bladder, rectum, and ureter must 
be seriousl}’’ considered. The effect of previous irradiation on the pelvic 
tissues further complicates the problem. Occlusion of one or both 
ureters with consequent impairment of renal function is commonly as- 
sociated with carcinoma of the eeiwix. There is no evidence, of course, 
that destruction of the ureter in two of our cases was due to refrigera- 
tion, yet it is an infrequent finding. Ewing^ says : ‘ ‘ The natural termina- 
tion of most cases of uterine cancer is through uremia from occlusion of 
the ureters. . . . These important structures are commonly invaded 
from without through the jiarametrium, and -while the wall long resists 
destruction, partial or complete occlusion is readily established by in- 
flammatorj^ processes. The ureter may also be inv'aded by extension 
through the bladder wall, and it may be occluded by inflammation ex- 
tending upward from the bladder. Dilatation of the ureter, hydrone- 
phrosis, and chronic nephritis with gradual suppression of the renal func- 
tion regularly follow. ’ ’ 

Regression in size of the tumor mass seems encouraging, but in cancer 
of the cervix, it is relatively unimportant. Pain may be relieved by 
other methods with much less danger. 

SUMMARY 

Ten patients with advanced genital cancer, 9 cases of carcinoma of 
the cervix, and 1 case of carcinoma of the vulva received local refrigera- 
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sary. Eoentgen therapy was discontinued. On March 26 she had improved so 
much, that refrigeration was resumed. After twelve hours, with local temperature 
at 60° r. oral temperature fell to 94° F., and she became very drowsy. She died 
in coma five days later, blood urea rising to 64 mg. per cent. 

At necropsy the posterior fornix was found completely necrotic with a rectovaginal 
and a vesicovaginal fistula; the ureters Avere patent, but narrowed. Sections of the 
pelvic tumor shoAved sheets and columns of large epithelial cells supported by a A'ery 
scant amount of connective tissue, and surrounded by broad zones of necrosis, the 
nuclei were large, and the cytoplasm granular. Sheets of tumor cells Avere present 
in the body of the uterus. 

Case 4. — P. F., white, single, aged 40 j-ears, was admitted on Feb. 17, 1940. 
She had received full irradiation seven months before. Biops}- had shoAA-n epider- 
moid carcinoma of the cerA’ix, Grade 11. Her urine showed numerous pus cells, 
and the blood urea Avas 46 mg. per cent. Vaginal examination shoAved a large 
crater about one inch from the introitus, invoh-ing the entire cervix and vaginal 
vault. The pelvis Avas filled bilaterallj'' and posteriorly bj' a dense nontender mass. 
Urography shoAved moderate right hj'dronephrosis ; function of the left kidnej’ 
Avas nearly absent. 

Refrigeration Avas begun on Feb. 24, 1940, and discontinued on March 2, because 
of marked edema of the labia and sloughing areas in the lower third of the vagina. 
An average temperature of 4S° P. Avas maintained during this time. On April 
15 refrigeration Avas resumed, and continued until April 22, with vaginal temperature 
maintained betAveen 40° P. and 50° P. During the second trial of therapy, she 
became droAA’Sj' and confused, and died in coma nine days later. Blood urea at 
that time Avas 71 mg. per cent. 

Biopsj’ on March 9 showed a broad zone of squamous epitlielium covered with 
a thin layer of keratin. In other areas the dense anaplastic squamous cells shoAved 
indistinct cell outlines, scant cytoplasm, and nuclei which varied in size and stain- 
ing characteristics. The stroma was hemorrhagic, and contained many round cells 
and plasma cells. 

At necropsj’ the entire vaginal vault Avas necrotic, Avith a rectovaginal fistula. 
The left ureter Avas destroyed just proximal to the bladder, Avith its separated ends 
entering directly into the pelvic crater. Section of the tumor tissue showed irregu- 
lar cords of epithelioid cells inA’ading the cerA’ix and uterine corpus. In many 
cells the nuclei Avere hyperchromatic, in others the nuclei Avere pale and vacuolated. 

Case 5. — J. M., AA-hite, married, aged 48 years, Avas admitted on Jan. 10, 1940. 
Irradiation AA’as incomplete. On vaginal examination there was a large stony-hard 
irregular mass about the cervix, Avith a deep central crater. Urography shoAved 
complete closure of the right ureter, and stenosis of the left ureter Avith hydro- 
nephrosis. On biopsy of the cerA’ix extensiA’e epidermoid carcinoma Grades I and II 
Avas found Avith cells varying in size, shape, and staining quality, containing mod- 
erate cytoplasm and large hyperchromatic nuclei ; eA’idence of severe infection 
Avas present. 

Refrigeration AA’as begun on January 12 and continued betAA’een 50° P. and 55° F. 
until January 16 Avhen the patient became euphoric and disoriented. On February 
24 a seA’ere acute suppurative parotitis AA’as incised and drained Avith recoverj' of 
a hemolytic Streptococcus aureus. Her condition became steadily Avorse, with death 
in coma on March 12. Blood urea rose progressively, finally reaching 320 mg. 
per cent. The size of the pelvic mass remained unchanged. 

The last biopsy on Jan. 25, 1940, shoAA’ed epithelioid cells AA’ith scant cj’toplasm 
and very large nuclei; cell outlines were indistinct and vascularity pronounced. 

Case 6. — M. G., colored, married, aged 31 years, Avas admitted on June 22, 1940. 
The pelvis had been fully irradiated four months before. Pelvic examination 
showed a large crater in the vaginal vault, surrounded by nodular cartilaginous- 
like parametrium. The right kidney was hydronephrotic. Biopsy showed an 
epithelioid cervical carcinoma of high malignancy with evidence of infection. 

Refrigeration Avas begun on July 5 and continued at 55° P. until July 15 when 
the patient became A'ery droAvsy. On July 17 she died in a convulsion, Avith blood 
urea steadily rising to 67 mg. per cent. 
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weeks. The present group consists of those who obeyed instructions 
to the extent of coming back on the day on which the postoperative clinic 
is held. It is unavoidably selective, being probably overweighted by 
those who did not feel that they had made a proper return to health. 
These would, no doubt be more inclined to seek the clinic than those who 
felt well and who, therefore, would be less likely to take the time for a 
procedure which would seem to them unnecessary. For this reason the 
proportion of morbidity shoivn here is probably considerably higher 
than would be found could the entire original series be interviewed and 
examined. 

Patients Avere inter view^ed by the author and examined by the resident 
and visiting staff of the Bellevue Gynecological Service detailed to the 
postoperative clinic. Twenty-two of the 100 patients had admitted 
illegal induction; 8 had had therapeutic abortions; 70 had denied volun- 
tary interference. 

The great majority (89) of these patients were seen from three to six 
weeks after leaving the hospital. The account they gave of their be- 
havior and emotions had altered considerably in this time. 

Two of those who had previously admitted attempts to rid themselves 
of the fetus by taking supposedly abortifaeient drugs, denied such at- 
tempt when seen at the clinic. Conversely, two who had denied in- 
duction subsequently admitted it. We were surprised not to find more 
changes in the history relating to induction. 


Table I. Changes in Attitude Toward Abortion 


attitude at 

HOSPITAL 

INTERVIEW 

TOTAL 

1 

1 ATTITUDE AT FOLLOW-UP INTERVIEW 

REMORSE ] 

REGRET 

RELIEF 

SATIS, PAC- 
TION 

INDIFFER- 

ENCE 

Remorse 

1 


__ 

1 



Regret 

53 



32 

6 

5 

10 

Relief 

16 

— 

5 

6 

2 

3 

Satisfaction 

9 


2 

1 

6 


Indifference 

12 


5 

3 

2 

2 

No record 

9 

— 

2 

4 

2 

1’ 

Total 

100 

— 

46 

21 

17 

16 


Much greater changes occurred in these patients’ expression of their 
subjective attitude towmrd the abortion, toward their sexual partners 
and toward coitus. Table I shows that, while a few who had at first 
been pleased with the untimely termination of pregnancy afterward 
came to regret it, the general trend with time was toward relief and 
satisfaction. This may be due to the human tendency to accept Ze fait 
accompli. One-third of those who expressed satisfaction, relief, or in- 
difference, at the same time complained of mental depression, a feeling 
of general “blueness,” which dated from their recent illness. The at- 
titude tow'ard the sexual partner changed in a manner contrary to what 
one might expect. Of the 70, who at the time of the abortion expressed 
love for the partner, 15 had changed to mixed emotion or dislike by the 
time of the follow-up interview. In 13 cases the sex relationship which 
had been responsible for the pregnancy had been terminated with feel- 
ings of dislike and repugnance on the part of the woman. 
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tion tlierapj^. lu 6 eases the clui'ation of therapy was 96 to 900 hours. 
Temperature was maintained betAveen 40° F. and 50° F. in 1 ease, at 
50° F. in 3 eases, at 50° F. to 55° F. in 2 eases, and 60° F. in 1 ease. 
Control of temperature urns satisfaetorj’-. 

Notable diminution in size of the tumor mass was observed in 3 cases, 
and pain was relieved in 2 eases. 

Serial biopsies showed cellular degenerative changes in only 1 ease. 
Marked necrosis of the cancerous refrigei’ated area was found at necropsy 
in 3 cases, in 2 of AAdiich fistulas Avere present with complete destruction 
of the ureter. Death occurred in coma in 4 eases, and it is our opinion 
that death was hastened b}'^ local refrigeration therapy. 
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III. MEDICAL STATUS AND PSYCHOLOGIC ATTITUDE OF 
PATIENTS FOLLOWING ABORTION'' 

A Folloav-up Study of 100 Cases 

Virginia Clay Hamilton, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New York University College 
of Medicine and the Obstetrical and Gynecological Service of the Third 
[New York University^ Surgical Division, Dellevue Hospital) 

M uch is said of the aftereffects of abortion, but little is known. It 
has been shoAvn that active treatment of incomplete abortion 
shortens the time of hospitalization and permits the patients to resume 
their usual occupations earlier than does palliative therapy. Many 
advocates of the latter method of treatment maintain, hoAvever, that 
curettage is more liliely to be folloAved by abnormalities of menstrua- 
tion, chronic invalidism, and sterility. This vieAv is ahvays brought 
forAvard in discussion after any paper Avhich presents a series of cases 
actively treated. That immediate morbidity and mortality are not in- 
creased by operation has been repeatedly demonstrated. We have been 
unable, hoAvever, to find any report in the American or English litera- 
ture Avhieh throAvs any light on the remote results of curettage for in- 
complete abortion. 

This is a report of a folloAV-up study of 100 patients seen at the 
Bellevue Hospital Gynecological Clinic a short time after hospitalization 
for illness associated Avith the early interruption of pregnancy. These 
Avomen had all been interviewed previously by me, having been included 
in the series of 537 cases reported earlier.^ On discharge from the ward 
aU 537 Avere instructed to return to the Clinic for check-up in four 


•Aided by a g^rant from The National Committee on Maternal Health, Inc. 
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Retroversion is discovered in about 20 per cent of nulligravidas ex- 
amined routinely -without reference to uterine symptoms. In a series 
of 372 routine pelvic examinations on a group, roughly comparable to 
the present series in age and parity, but differing in that it was selected 
for the denial of ever having undergone any type of abortion, the pro- 
portion which showed no demonstrable deviation from pelvic normality 
was 32 per cent, or slightly less than found here. In the same study, 
a group of 128 who gave a history of spontaneous or induced abortion 
presented only 25 per cent who could be said to have perfectly normal 
peMe organs. The treatment the latter group received at the time of 
abortion is not known. A follow-up study on a series of patients treated 
palliatively would be of great value for comparison. 

The author wishes to express her indebtedness to Dr. William E. Studdiford for his 
cooperation and encouragement without which this study would have been impossible. 
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OBSERVATIONS ON THE POSSIBLE RELATIONSHIP OF DIET 
TO THE LATE TOXEMIA OP PREGNANCY 

John H. Kooser, M.D., Hyden, Ky. 

(From the Frontier Nursing Service) 

I N RECENT years the idea has been advanced that diet and nutrition 
may bear a definite relationship to the development of the late toxemias 
of pregnancy. Ross^ found that in North Carolina the prime factor in 
maternal mortality was toxemia and that the number of cases of tox- 
emia among iU-nourished obstetric patients was out of all proportion to 
that found among their more fortunate sisters. / 

In our southeastern states, deaths from eclampsia® are more frequent 
in proportion to live births than are such deaths in our more prosperous 
northern states. It has accordingly been assumed that some factors in 
this area predispose to a development of a disproportionate number of 
cases of toxemias during the latter months of pregnancy. The number 
of toxemias admitted to certain obstetric hospital services in the south is 
high, but it is difficult to get accurate figures from their prenatal clinics 
showing the percentage of toxemias to pregnancies of entire populations. 
The many deaths due to eclampsia do not necessarily result from an in- 
creased rate in the development of toxemia, but to inadequate prenatal 
care. If one can show that far more toxemias of pregnancy develop in 
one area than in another, a comparison of eating habits, mode of life, 
etc., may well shed some light on their origin. If, for example, one could 
find in neighboring communities persons living under generally similar 
conditions, differing only in one or two particulars, but -with a strikingly 
different incidence of pregnancy toxemias, an investigation of their 
variances might well be illuminating. To us it seems that valuable in- 
formation may result if studies can be made for comparison of rates of 
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The attitude toward coitus had changed even more markedly in the 
same direction. Of 68 women who had stated in the hospital that they 
found pleasure in the act, 22 expressed indifference and 10 dislike after 
return to the home environment. Pift 3 >'-seven had resumed coitus when 
interviewed; 43 had not. Only 57 liad refrained until one month or 
more postabortum. 

As stated in an earlier report every effort was made to impress these 
patients with the importance of postponing pregnancy for a time, and 
directions were given for reaching the birth control clinics nearest their 
homes. That this effort had little influence is shown bj^ the fact that of 
the 57 who had resumed coitus only 60 per cent were taking any pre- 
cautions to prevent pregnancy. None had visited a clinic. One was 
referred to the Prenatal Clinic, three months pregnant, four months 
after a self-induced abortion. The majority of these women eagerly 
reiterated their wish to be referred for birth control and were again 
painstakingly directed to convenient clinics. 

The management of the original 537 patients has been outlined in 
the earlier report. Of the 100 who figure in this follow-up study, 95 
had been curetted, and 5 had undergone therapeutic h 3 "sterotomy and 
Pomeroj'- sterilization. 

Table II. Syjiptoms (Pbesexce Before Abortion Denied) 


Total cases 

100 

No complaint 

23 

Weakness 

52 

Tiredness 

51 

Abdominal pain 

33 

Leucorrhea 

32 

1 Depression 

30 

Backache 

30 

Constipation 

22 

Abnormal bleeding 

19 

Urinary dysfunction 

15 

Headache 

s 

Nervousness 

2 

Fainting 

2 


Table III. Pelvic Pathology 


Total cases 

100 

No gynecologic pathologj' 

38 

Eetroversion uteri 

23 

Uterus enlarged 

9 

Uterus soft 

D 

O 

Cervical erosion 

11 

Endocervicitis 

9 

Adnexal or parametnal thickening 

2 

Adnexal or parametrial tenderness 

7 

Adnexal mass 

5 

Cystic ovaries 

5 

No record of pelvic examination 

9 


Tables II and III show the incidence of complaints and of pathology 
found at pelvic examination. While only 38 were pronounced entirely 
“negative,” in most instances the abnormality found was .of minor 
degree. Nearly all the erosions, for example, were described as “slight.” 
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who did not have toxic albuminuria or hypertension on consecutive pre- 
natal visits, but who did have symptoms sufficiently marked to warrant 
their inclusion; 3 in the mild group, 1 severe, and 2 with eclampsia. 
The average number of prenatal visits for these three groups during the 
toxic period was as follows : mild, 5.5, severe, 12, and eclamptic, 2.2. 

In terms of blood pressure changes, there were 80 patients in whom the blood 
pressure ascended from 30 to 50 points to reach the given toxic level of 140. There 
were 28 patients with blood pressures above this point when first seen. There were 
14 obviously toxic patients with blood pressures below this point during their entire 
toxic period. There were 13 patients in the hypertensive group whose pressures 
dropped below 140 prior to delivery, only 2 of these were not toxic at the time of 
delivery. 

There were 76 patients with albuminuria, 28 with plus one albuminuria, 48 with 
plus two to plus four albuminuria.* In addition to those with toxic hypertension 
and with albuminuria, there was one patient with a toxic psychosis, which was due 
to pyelitis of pregnancy. This is the only instance in wliich a toxic state was sec- 
ondary to pyelitis of pregnancy. Tliere were 82 patients with associated edema, 
while 93 manifested toxic symptoms. 

Among those with hypertension and albuminuria are included 20 patients whose 
toxic state was superimposed on a definite chronic nephritis or chronic hypertension, 
8 and 12, respectively. This incidence probably does not include all such cases, as 
there is a lack of adequate information on the group in the nonpregnant state. 
There were 7 patients in whom the toxic state was repeated one or more times. 
These individuals accounted for 11 cases of toxemia. 

Of the 10 cases of eclampsia, 8 appeared in the intrapartum period, two in the 
post-partum period. All were of an acute fulminating nature with a toxic period 
of from two days’ to two weeks’ duration (9 patients one week or less, i patient two 
weeks’ duration). Seven of these patients had prenatal care of from three to twenty 
weeks prior to the toxic period, while 3 were toxic when registered. 

The various time factors of the toxemia group were tabulated to show the dura- 
tion of the gestation at the time of registration, the duration of the toxic period, 
and the calendar months involved. One-half of the patients registered from the tenth 
to the twenty-sixth week of their pregnancy. The other half registered after the 
twenty-sixth week. The average duration of the gestation at the time of registration 
for the entire group was 26. 3 weeks, and for the toxic group, 25.7 weeks (mild, 
25.7 weeks; severe, 24.9 weeks; and eclamptic, 30.4 weeks). The duration of the 
toxic period ranged from 21 weeks to less than 1 ■week, with the average for the 
entire group 4.9 weeks, and for the particular classifications: mild, 5.5 weeks; se- 
vere, 4.7 ; eclamptic, less than 1 -u-eek. In all but 8 patients the toxic period per- 
sisted until the termination of the delivery. 

To show the seasonal incidence of this toxic group, the calendar year 
was divided into four equal periods: winter (Deeember-Fehruary), 
spring (March-May), summer (June- August), and fall (September- 
November). When the toxic periods were arranged according to their 

Table II. Seasonal Incidence of Toxemia (Patients With Toxejiia) 



winter 

SPRING 

SUMMER 

FALL 

Mild 

21 

38 

11 

6 

Severe 

6 

12 

16 ■ 

2 

Eclamptic 

6 

2 

2 

0 

Total 

33 

52 

29 

8 


*Test done routinely on freshly voided specimen. Plus one albuminuria up to the 
point where the solution becomes opaque. 
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toxemia and living habits of different population groups, in areas of 
states that have a high incidence of eclamptic deaths. 

The present study concerns itself with av/ural, almost wholly white 
population in the hills of southeastern Kentuckj’’, cared for entirely by 
the Frontier Nursing Service. A population of between 8,000 and 9,000 
people, living in a relatively inaccessible territory of 700 square miles, 
is cared for by a physician (the author) and about 20 Avell-qualified 
nurse-midwives. There is no physician other than the Medical Director 
of the Service in the entire area. The Service maintains one hospital of 
20 beds. From Sept. 3, 1925, until Jan. 11, 1940, we have cared for 
4,004 regular registered obstetric cases, with a maternal mortality of 
1.25* per 1,000 deliveries. It is on these cases that this study has been 
made. In normal eases, prenatal examinations liave been made monthly 
from the date of registration for the first six months of pregnancy, bi- 
monthly for the next two months, and weekly for the last month of 
pregnancy. The deliveiy is usually conducted by the nurse-midwife in 
the home. Post-partum calls are made (depending on the distance from 
the nursing center) daily or every other day for the first ten days, and 
then weekly until the end of the month. 


Table I. Incidence of Toxemia* 



MILD 

SEt'ERE 

ECLAMPTIC 

TOTAL 

Primigravida 

9 

12 

7 

28 

Multigravida 

67 

24 

3 

94 

Total 

76 

36 

10 

122 

Percentage incidence 

1.9% 

0.9% 

0.2% 

3.0% 


*In addition we have a smaller group of cases, 438, which have been excluded. 
These are emergency cases in which the patients have not received full obstetric care. 
In this group there were 24 patients with toxemia ; mild 13, severe 6, and eclampsia 5. 
The incidence of toxemia for the combined groups is 3.3 per cent. 

In the entire group of 4,004 patients, there were 122 patients with 
toxemia of pregnancy. These are shoivn in Table I. This classification 
based on the clinical evaluation of the patient in terms of blood pres- 
sure changes and the presence or absence of albuminuria, edema, and 
toxic symptoms. (Laboratory facilities for special diagnostic procedures 
were not available.) A systolic blood pressure of 140 was used as the 
starting point of toxic hypertension. Since most of the blood pressures 
were taken with a Tyeos instrument, and by palpation, the records do not 
show the diastolic blood pressure. The observation of nephritic changes 
was limited to the presence or absence of albuminuria, as determined 
by the heat acid test. Needless to say, there are a number of possible 
combinations of these criteria. 

The beginning and the termination of the toxic period was based on 
hypertension and albuminuria as reported on the records of the re- 
spective patients during the prenatal period. Puerperal blood pressures 
and urinary findings are not included, since they were not recorded for 
the entire group. Such findings were considered toxic if found on two 
or more consecutive prenatal visits. However, there were 6 patients 


♦Gross maternal mortality rate. 
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way below the adequate calorie intake, and many are on the borderliae 
or below the usual vitamin requirements. The protein values are es- 
pecially low, but most of the patients receive 10 per cent or more of their 
total calories from this type food. The diet is low in carbohydme, but 
they do receive a generous supply of fat. The low vitamin intake, how- 
ever, does afford protection against deficiency diseases. During the 
period of the author with the Service (nine years), there have been 
3 obstetric patients with deficiency diseases (2 patients with pellagra, 
and a third with neuritis). It is significant that this dietary was ob- 
tained in the season of the year (early fall) when the supply of food 
available for consumption is more plentiful. It is also the season in 
which we found our lowest rate of toxemia. On the other hand, the 
greatest number of our toxic cases appeared in the winter-spring period, 
wdiich is also the period in which the food supply is most restricted. 
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Chart 1. — Food hahits of the rural group. Comparison of consumption of food items 
1 to 3 days per week and 4 to 7 days per week by percentage of total families. 


The toxemia rate reported shows a total incidence of late toxemia 
of pregnancy of 3 per cent, from a rural group of patients who have 
received adequate prenatal care. In this group only 10 patients 
(0.2 per cent) developed eclampsia. There were no maternal deaths 
due primarily to toxemia. (The one reported death occurred in the 
third week of the post-partum period from cardiorenal disease.) These 
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corresponding calendar weeks, it Avas found that 70 per cent of the eases 
appeared in the Avinter-spring season and 30 per cent appeared in the 
summer-fall season. Table II shoAvs the incidence of the toxic cases in 
the four seasonal divisions. DiAuding the total delii'-eries aceoi’ding to 
the seasonal distribution, Ave find: AAunter-spring, 2181; summer-fall, 
1823; shoAAung 54.5 per cent in the AAunter-spring period, and 45.5 per 
cent in the summer-fall period. It is evident that the seasonal variation 
in the incidence of toxemia cannot be accounted for the variation in 
the total number of registered obstetric patients alone. 

Table III sIioaa's the mortality incidence of the toxic group. 


Table III. Mortality 



MILD 

SEVERE 

ECLAMPTIC 

TOTAL 

Total births 

82 

39 

11 

132 

Full term stillbirths 

2 

1 

2 

5 

Premature stillbirths 

2 

4 

1 

7 

Neonatal deaths 

0 

1 

0 

1 

Maternal deaths 

0 

1 

0 

1 


There was a total of 132 births including 1 set of triplets, and 8 sets of twins. 
There Avas one anencephalic monster, and one macerated fetus. There were two non- 
viable fetuses of twentj'-four iveeks’ gestation delivered of mothers with severe 
toxemia. There was one neonatal death, a premature infant who lived five days. 
There Avas one maternal death, that of a patient with severe toxemia aa’Iio died on 
the seventeenth day of the puerperium from cardiorenal disease. 

The foregoing obstetric analysis is of additional interest in A’ieAV of the Ioav 
income of the respective families. In this area the total income per family, in- 
cluding the cash value of crops, milk, meat from the cattle and the pigs, is $364.00 
per year.3, 4 As a direct result, the diet on which most of the people live is con- 
siderably less than that usually considered a minimal one for health.^ This Avas sub- 
stantiated by a nutritional surveys which AVas conducted in 1939 (February, March, 
April, May). Chart 1 shows the dietary of these families in the Avinter-spring period, 
as obtained from 330 families, 24 per cent of the total families carried by the 
Frontier ISTursing Service, and indicates the frequency Avith Avhich they con- 
sume available foods. Most of the foods consumed are produced locally. With poor 
soil for farming and Avith very low cash income, the diet is necessarily limited. Hoav- 
ever, it does afford a basic fare compatible with active life, and does protect against 
the usual deficiency diseases. 

In addition, it Avas our good fortune to have a study made of the 
nutritive value of the diets of some of our obstetric patients. For this 
purpose, Ave had the services of an experienced nutritionist AA^ho per- 
sonally conducted the survey. The survey AA’^as done in the fall period 
(September, 1939). The results are given in Table IV. Seventeen of the 
patients Avere in the last trimester of the prenatal period, Avhile 3 were in 
the post-partum period. The entire group Avere normal obstetric pa- 
tients.* 

It is evident that this group of patients are living on minimal dietary 
requirements as compared with diets which have been generally con- 
sidered as optimal for obstetric patients." A number of the patients are 

‘Patient 15 in the chart had had pellagra in the early part of her prenatal period, 
and was successfully treated with nicotinic acid. 
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findings appear to be low as compared with other available reports.®"^® 
Such reports, however, are from private practices, or from city clinics, 
and are not fully comparable since thej’^ represent urban or semi-urban 
individuals and do not indicate the toxic rate for an entire group (or 
population area). With surveys which were comparable, one could de- 
termine whether or not there were significant sectional differences in the 
amount of toxemia, and whether or not habits and modes of life were 
contributing factors. 

CONCLUSIONS 

1. The incidence of toxemia is reiiorted from a rural group who 
have received complete obstetric care from the staif of the Frontier 
Nursing Service. 

2. The incidence is reported in terms of the general types of toxemia 
and according to the season of the year in which they occur. 

3. The diet studies of normal obstetric patients in this area are 
given. This indicates a low protein, low carbohydrate, high fat diet. 

4. There does not seem to be any causative relationship between the 
incidence of toxemia reported and the current diet. 

5. There appears to be a direct relation between the seasonal incidence 
of toxemia and the seasonal scarcity of food. 

I wish to express my appreciation for the helpful advice given by Dr. Robert Lewis 
of Yale University, New Haven, Conn., and by Dr. M. Blankenhorn of the University 
of Cincinnati, Cincinnati, Ohio. I am indebted to Miss Jean Grant of the Medical 
Department of the University of Cincinnati, Cincinnati, Ohio, for the "Nutritive Diet’ 
chart. Vaiuable assistance was rendered by Miss D. Buck, Assistant Director, and by 
Miss G. Weeks, Statistician, of the Frontier Nursing Service, Wendover, Ky. 
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Median age, 29 years; median weight, 137% pounds 

•♦The birth weights are available on 130 of the total deliveries. The range in the combined live and stillbirth weights is as follows; minimum, 
livio pounds; average, 7%o pounds; maximum, 12 pounds. 
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In the remaining 13 per cent, castration was planned because of de- 
bilitating extrapelvic lesions, such as carcinoma of the breast and ad- 
vanced pulmonary tuberculosis. 

The technique of administration and the dose of radiation required 
to produce castration'^ varies considerably in the reports of different 
authors,^’ These reports also suggest that it is not common prac- 
tice to vary the roentgen dose according to the size of the patient. 


1007 , 



Pig. 1. — The efficiency of different roentgen ray doses delivered to the ovaries in pro- 
ducing permanent castration. 


This fixed dosage was also used for many of the patients in this study 
early in the period covered by this report. In later years, this proce- 
dure was altered according to the patient’s weight, and sufficient in- 
formation was available in the records of 213 patients to calculate the 
roentgen dose to the ovaries. The depth dose and backscatter figures 
for water phantoms by Arenson and Quimby^^ and the isodose curves 
of Weatherwax^^ were used in this calculation. These cases were 
grouped according to computed ovarian dose and elBciency of castra- 
tion as shown in Pig. 1. Any recurrence of uterine bleeding two or 
more months following irradiation and lasting more than one day was 
considered a failure of castration. This definition was adopted to ex- 
clude “spotting.” 

It should be noted that 5 of the 6 patients receiving the smallest 
amount of irradiation given in this series (125 r. to 249 r.) and in- 
tended as a temporary or subeastration dose were castrated perma- 
nently. As the dose of radiation increased, the percentage of patients 
castrated similarly increased. Since younger individuals (under 40 

*The word castration is used for want of a better term to imply cessation of 
ovarian function responsible for menstruation rather than removal of the ovaries. 



lEEADIATION OP BENIGN PELVIC LESIONS 

AVillis E. Bkown, M.D., N. E. Kretzschmar, M.D., 

Willis S. Peck, M.D., and John T. McGreer, M.D., Ann Arbor, SIich. 

(From the Department of Obstetrics and Gynecology and the Department of 
Foentgenology, University Hospital, University of Michigan Medical School) 

T he earliest record, of an attempt to control uterine bleeding by 
irradiation in the University of Michigan Hospital was in 1904, 
only a few years after the diseoverj'- of x-rays. Since that time im- 
provements in equipment and technique have been made which enable 
one to be fairly accurate in applying various doses of radiation. The 
use of radiation for this purpose, however, has not been generally 
accepted on the grounds that the menopausal symptoms produced were 
more severe than those associated with spontaneous menopause or sur- 
gical castration. Notwithstanding recent reports in the literature to 
the contrary, the opinion seems fairly widespread that the psychic 
changes observed after irradiation are much more pronounced than 
after the normal menopause, and that a frank psychosis or severe im- 
pairment of health may result. 

The objectives of this study were: (1) to determine the efficiency of 
irradiation in the control of uterine bleeding, (2) to evaluate the meno- 
pausal symptoms which might ensue, and (3) to improve our method 
of applying roentgen radiation for the purpose of castration. A report 
by Kretzschmar and Gardiner of this Clinic concerning surgical meno- 
pause in hysterectomized patients will be used as a basis for comparison 
in evaluating menopausal symptoms. 

This report is based on the records of 334 patients treated Avith x-ray 
or radium for benign pelvic lesions. These patients receiA'^ed their 
treatment during the period July 1, 1925, to July 1, 1937, and the 
folloAV-up information Avas obtained by questionnaire or examination 
six or more months after treatment. Most of the patients Avere 40 
years of age or older, only 45 of the 334 being in the younger group. 
The complaint on admittance in 260 (78 per cent) of the 334 patients 
Avas abnormal uterine bleeding. This included excessive or irregular 
bleeding at the menopause in patients Avithout palpable changes, bleed- 
ing from uterine fibrosis or small fibromyomas and, in a feAV instances, 
exeesswe bleeding in young adults AAdthout demonstrable pehue abnor- 
malities Avhich had failed to respond to conseiwatWe measures. All of 
these patients were curetted on one or more occasions, and material so 
obtained Avas examined carefully microscopically to rule out the pres- 
ence of malignancy. A smaller group, 52 in number (15 per cent), had 
chronic pehdc inflammatory disease. Most of these patients had as one 
of their symptoms some abnormality of menstruation or had exacerba- 
tions of pelAUC symptoms at the time of the period. The majority Avere 
indmduals beyond forty years of age in whom surgery Avas not thought 
to be indicated. Endometriosis Avas present in 9 patients (3 per cent). 
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for castration in most instances. Attention is called to the one patient 
who received less than 500 mg. hr. and yet was permanently castrated. 
Here, as with x-ray in small doses given for temporary or partial cas- 
tration effect, sufficient uncertainty exists to offer a serious objection 
to their use in young individuals with the hope that symptoms will be 
controlled without interference with fertility in later years. 

There were no deaths following either x-ray or radium in this series. 
Two patients had a febrile reaction after treatment, one patient re- 
ceiving x-ray and another radium. The cause of the fever was not 
apparent from clinical investigation but was assumed to be a mild 
exacerbation of a quiescent inflammatory process in the pehds. Neither 
of these patients was acutely ill but represented a postirradiation 
febrile morbidity of 0.6 per cent. 


200 O. (Max), 0.50 m. CU. + Z.OOmh. iL. 



Pig. 3. — Permanent castration by roentgen rays. Doses for various sized individ- 
uals, using anterior, posterior, and lateral ports. Total dose per port (measured in air 
without backscatter) required to deliver G25 "tissue roentgens” to the ovaries. 


Among the 286 patients followed one or more years after castration, 
one patient deAmloped carcinoma of the cervix (0.34 per cent) eleven 
and one-half years after castration by irradiation. 

All of the 334 cases were included in evaluating clinical symptoms. 
They were divided into main groups: the castrated and the noncas- 
trated according to the definition previously given. Each group was 
studied with regard to the two symptoms usually associated with the 
menopause; namely, hot flushes and change in sex life. No attempt 
was made to obtain information concerning the severity of the hot 
flushes, because as pointed out by Kretzschmar and Gardiner,^® such 
data are highly unreliable. Of the 160 patients who were castrated 
and were free from hot flushes before irradiation, 118 (73 per cent) 
developed this symptom following treatment. Furthermore, among 
the 32 patients not castrated, 62 per cent developed hot flushes. In the 
study of surgical castration, 86 per cent of the patients developed hot 
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years of age) were castrated in a smaller percentage of instances with 
similar doses, it appears that at least 625 r. to 749 r. to the ovary is 
neeessaiy in order to assure permanent castration regardless of age 
(Fig. 1). Castration doses reported in the literature’’ have not 

indicated that such large amounts are necessary. 

Some of the patients in this series received 600 to 1,000 roentgens 
(surface dose measured in air without backscatter) to each of two 
pelvic ports delivered within a few days. In a number of instances 
this caused temporary bladder, boAvel, and skin irritation. In order to 
overcome this difficulty, a new technique of irradiation was devised. 
This method employs large anterior and posterior ports which are 
divided along the midline of the body by a 2 cm. strip of lead rubber, 
making in effect two anterior and two posterior ports centered approx- 
imately over the ovaries. By using in addition, two lateral ports, the 
necessary anterior and posterior skin dose can be reduced by approx- 


P^PK.J *1 



* -x 

2s 


Pig’. 2. — Method of calculating total depth dose in "tissue roentgens” delivered to each 
ovary. Cross section of female pelvis at level of symphysis pubis. 


imately one-third (Fig. 2). Fig. 3 shows the size and location of the 
ports and the surface dose of radiation (measured in air without back- 
scatter) which must be applied to each of the six ports to deliver 625 
roentgens to the ovaries of patients with various pelvic measurements. 
Since using this method of application, a definite decrease in discom- 
fort has been noted. 

There were 58 patients treated by irradiation whose pelvic measure- 
ments were not recorded. These were not included in the previous 
charts but are included in the study of clinical symptoms. 

Sixty-three patients were treated by means of an intrauterine appli- 
cation of radium. As shown in Fig. 4, 1,000 to 1,500 mg. hr. of radium 
(1.5 mm. platinum filter) were efficient in 77 per cent of the eases. 
While the group receiving more than this amount is too small to permit 
conclusions, it is probable that 1,500 to 2,000 mg. hr. should be sufficient 
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DISCUSSION 

The use of radiation in adequate dosage, either x-ray or .radiniu, 
appears to be an efficient means of controlling benign bleeding. It is 
most applicable in women approaching the menopausal age who have 
completed their reproductive activity. The age at which a patient 
should be considered as near the menopause is debatable but since 
reports on large series of eases indicate that the menopause occurs 
before forty years of age in 5 to 12 per cent of women, and between 
40 and 45 in 75 per cent to 80 per cent of the women, a woman of 40 
or over may be considered as approaching the menopause. In properly 
selected eases in this age group, radiation is preferred to hysterectomy 
because, (1) it has proved to be efficient, (2) it is practically without 
risk, and (3) it is much more economical. Furthermore repeated obser- 
vation of these patients gives rise to the impression that the meno- 
pausal symptoms which develop are no more severe nor of longer dura- 
tion than those associated with the normal menopause. 

A diagnostic dilatation and curettage should ahvays precede the 
treatment to avoid overlooking possible malignancy. In the presence 
of palpable disease of the adnexa, surgical intervention is preferable, 
since it permits adequate inspection of the pelvic lesion. Furthermore, 
we are of the opinion when fibromyomas are present which exceed the 
size of a two and one-half to three months’ pregnancy that surgical 
removal is better than irradiation, because it completely eradicates 
the lesion, prevents recurrence of symptoms, and avoids complications 
due to degenerative changes in the tumor. 

In young women, radiation should be used only when conservative 
measures fail or other methods of treatment are contraindicated, since 
castration by any method is to be avoided in this group whenever pos- 
sible. Since the methods of temporary or subcastration seem so unre- 
liable, Ave advise against the use of even small doses of radiation in 
these patients. If conservative measures fail in the treatment of ab- 
normal bleeding in the young woman, it is felt that hysterectomy is to 
be preferred, since retention of the OAmries is definitely desirable for 
their psychic value, and also in the hope that they Avill retain their 
endocrine function. Radiation, hoAveA'^er, should be used in these pa- 
tients if they are poor operathm risks. 
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flushes after bilateral oophorectomy and 58 per cent developed them 
after hysterectomy with ovarian conservation. From this, one maj’" 
conclude that the incidence of hot flushes after castration by irradia- 
tion is somewhat less than following bilateral oophorectomy. Further- 
more, these flgures (58 per cent and 62 per cent) suggest that subtotal 
hysterectomy with ovarian conservation will alter ovarian function to 
almost the same extent as incomplete castration by irradiation. 

lOO‘5t 


75% 

Percent 
of patients 
castrated 


25% 


o% 


Mumber of mg. h.r, of raditxrrL 
Pigr. 4.— The effleienej’’ of radium doses In producing permanent castration. 

In many instances, the maintenance of sex life is of far greater im- 
portance to the patient than the presence or absence of menopausal 
symptoms. In order to permit accurate comparison, the wording of 
our questionnaire regarding libido was similar to that used by Kretz- 
sehmar and Gardiner in their study of hysterectomized patients. In 
the 253 castrated women studied, 108, or 42 per cent, reported a de- 
crease in libido, while 145, or 58 per cent, reported either no change 
or an increase. In the 63 patients who had a recurrence of menstrua- 
tion, 23, or 36 per cent, stated that there was a decrease in libido. 
Comparing this with the effect of surgery, it is noted that the surgical 
and radiation effects are about the same. Since this group consisted 
of patients of all ages, an attempt was made to eliminate the factor of 
advancing years as a cause of decrease in libido by considering only 
patients under 40 years of age. In this group only 10, or 22 per cent, 
of the 45 women who were castrated noted a decrease in libido. From 
these figures it appears that both libido and hot flushes are to a certain ex- 
tent independent of the ovarian secretions responsible for menstruation. 

Although no figures concerning general health are available for com- 
parison, it may be stated that thei’e were no replies suggesting impair- 
ment of health, either mental or physical, and that there were many 
comments indicating a marked improvement. 
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canal and of the total depth of the cervix and uterus. All these patients had pre- 
viously been classified as hypoplastic on admission and measured at the time of 
tubal insuffiation. 

Our criterion was not size alone, but the relative proportion of cervix to fundus, 
the presence or absence of a long supravaginal cervix, the shape and consistency of 
the fundus, and the shape as well as the size of the cervix. 

Patients were rechecked and remeasured before beginning therapy and at fre- 
quent intervals thereafter. We measured the length of the cervix to the internal 
os and then the total length from the external os to the fundus, by means of a 
graduated sound. In the occasional case where we could find no clear-cut land- 
mark of the internal os, we took only the total length as an indicator. These 
measurements were made at varying times in the menstrual cycle, and we found no 
difference in the measurements that could be attributed to the various menstrual 
phases. We especially did not notice any difference in the internal measurements 
of the premenstrual uterus versus the postmenstrual. We made no permanent record 
of any measurements that did not occur on two consecutive occasions. The majority 
were clinic patients but some were private. With one exception the total length of 
the cervico-uterine canal was 2 3,^ inches or less. 

Symptoms were never inquired into specifically. All side effects and reactions 
from stilbestrol therapy were offered spontaneously by the patients. Prom time to 
time some of the patients were injected with sterile oil without their knowledge and 
invariably no symptoms were produced on those occasions. 

The ages of these patients varied from 22 to 35 years, most of them being be- 
tween 25 and 30. 

They were of average weight, ranging from 120 to 150 pounds. None in the 
group was excessively thin or excessively overweight. 

Bemlt of Therapy . — In not one case did we see any improvement or other effects 
on the secondary sex characteristics. There was no enlargement of the breasts or 
labia. Three patients developed engorged, swollen, and painful breasts. Two of 
these were quite severe, the other only slightly so. One of these patients with 
oligomenorrhea had had some breast discomfort for many months. Her symp- 
toms were aggravated and persisted for three months after cessation of therapy. In 
the others, the symptoms cleared up on discontinuing medication. 

All breasts were frequently examined, and no patient developed any masses, 
glands, or other abnormal signs. 

Effect on Menees . — Three of the 5 amenorrheic patients showed no effects what- 
ever. One patient developed withdrawal bleeding. She showed a late proliferative 
endometrium prior to onset of therapy. She received 5 mg. of stilbestrol three times 
weekly for three weeks, at which time the dosage was reduced to 1 mg. because of 
the severe side effects, and a second endometrial biopsy taken at this time showed 
an atrophic endometrium. The fifth patient had had fifteen years of amenorrhea. 
She developed a profuse gushing, watery discharge per vagina which continued dur- 
ing ten of her fourteen weeks ' treatment. She was subsequently curetted under anes- 
thesia, at which time absolutely no endometrial tissue could be obtained even after 
vigorous efforts. 

None of the 10 patients with oligomenorrhea showed any improvement. 

Only 4 of the normally menstruating women did not experience some interruption 
in their menstrual cycle. In 7 of them, the menses were inhibited during adminis- 
tration of the drug and returned shortly after its discontinuance. These patients 
usually had accompanying nausea and urinary frequency, and as the uteri were en- 
larged at that time we stopped therapy on all and did Aschheim-Zondek tests on 
some of them. All of these were reported negative for pregnancy. Two of these 
patients passed pieces of membranous tissue with the returning menses. We did 
not do endometrial biopsies on this group during the period of amenorrhea because 
of the suspected possibility of pregnancy, and we were unable to do them after 
receipt of the negative reports, as in the meantime they had begun to menstruate 
shortly after cessation of therapy. 

One patient developed menorrhagia and metrorrhagia after the third injection, 
and this continued until therapy was stopped. Two of the patients developed inter- 
menstrual bleeding. 



CLINICAL EVALUATION OP STILBESTROL IN WOMEN WITH 
HYPOPLASTIC GENITALIA 

H. Harold Lardaro, M.D., P.A.C.S., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New ¥ork University College 
of Medicine, and the Obstetrical and Gynecological Service of the Third 
[Neiv York Uninjersity'] Surgical Division, Bellevue Hospital) 

T his report deals primarily with the clinical experimental admin- 
istration of stilbestrol in patients with hypoplasia of the uterus. 
The use of this drug was prompted bj'- reports in the literature^'"* ascrib- 
ing to it the ability to cause uterine growth, although none of these 
papers gave satisfactory or conclusive evidence of its value in this re- 
spect. 

As about 10 per cent of our sterility patients at Bellevue Hospital 
have definite hypoplastic and underdeveloped uteri one can readily see 
the value of any therapj^ that would produce uterine development. We 
are aware that uterine underdevelopment may be a sign of previous 
ovarian dysfunction and that it probably indicates concomitant ovarian 
hypoplasia. Nevertheless permanent uterine enlargement in some of 
these patients would eliminate at least one causative factor. 

In our series 30 patients were given stilbestrol in oil, intramuscularly. 
With the exception of one menopausal patient all were sterile. There 
had been only one previous full-term pregnancy and one spontaneous 
abortion in the entire group. 

Of the 30 patients, 28 had unmistakable hypoplastic uteri, among 
which 5 had secondary amenorrhea, 9 had oligomenorrhea, and 14 had 
normal menses. Two patients had normal-sized uteri; complaining of 
oligomenorrhea alone and the other of severe menopausal symptoms. In 
the entire series, 3 patients had menopausal symptoms. 

Dosage. — The dosage of the drug used was 5 mg., three times weekly, except where 
severe side reactions compelled us to skip an occasional treatment or decrease it 
to 1 mg., three times weekly. This schedule was followed in all patients except 6. 
Three patients were started on 1 mg. injections and later increased to 5 mg., while 
3 other patients were first given 5 mg. doses, and when they reacted too severely 
were changed over to 1 mg. injections. Side effects were present in all 6 cases 
but varied in intensity and number with the dose administered. 

This dosage was arbitrarily chosen, some workers having used dosages varying 
from 1 mg. administered two or three times weekly to 10 and even 30 mg. daily. 
We were interested in giving a safe but adequate dose to eliminate the possibility 
of underdosage as a possible cause of failure in development. 

Our patients received therapy from a minimum of two injections to a maximum of 
42 injections over fourteen weeks. The patient with two injections received one at 
weekly intervals. She became so extremely sick with nausea, vomiting, and ab- 
dominal pain that therapy had to be discontinued. The patient with 42 injections 
Iiad fifteen years of amenorrhea. She had some early nausea but apparently de- 
veloped a tolerance to the drug. Her menses did not recur. The average duration 
of treatment was five weeks. The average number of injections was 15. 

Selection of Patients. — In selecting our cases we were guided by our examination 
of the genitalia, cervix, and uterus, as well as actual measurement of the cervical 
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Robinson and Papanicolaous liave attempted to throw light on this question by test- 
ing its effect on the liver by excretion studies, using both the hippuric acid excretion 
test and the intravenous bilirubin tolerance test. They compared their results with 
a series of control patients and also ran simultaneous urea excretion tests. Their 
results were so variable in both the control and the stilbestrol group that they were 
unable to draw any conclusion as to its effect on hepatic function. 

MacBryde, Freeman and Loeffell, and Buxton and Englee followed a total of 54 
patients, and their laboratory studies indicated an absence of any deleterious effect 
on the liver, Mdney, or hematopoietic system in 53 of the patients. It may be in- 
teresting to note that MacBryde ’s series consisted of 12 patients with total ablation 
of the ovaries and 15 patients with severe spontaneous menopausal symptoms. 

Table II. Side Effects 



none 

1 TOLERABLE | 

INTOLERABLE 

Nausea 

0 


18 

Vomiting 

12 


8 

Anorexia 

15 

11 

4 

Headaches 

8 

8 

4 

Abdominal pains 

11 

17 

2 

Drowsiness and general 
malaise 

22 

0 

8 

Diarrhea 

30 

0 

0 

Vertigo 

22 

8 

0 


CONCLUSIONS 

Except in rare instances this drug does not produce any demonstrable 
enlargement of the uterine cavity. 

It seems definitely to have clinical estrogenic effects. 

It produces undesirable side reactions in a large percentage of pa- 
tients. These may or may not be toxic. 

These side effects seem to he at least as frequent and as severe by 
the intramuscular route as those reported by the oral route. 

These side effects are not permanent and disappear with cessation 
of therapy. 

Its effect on the endometrium and on the menstrual cycle seems to 
resemble closely that of large doses of the natural estrogens. 

Tolerance seems to be infrequently developed. There appear to be 
no cumulative effects from continued use of the drug. 

In a small number of patients treated with varying dosages, it was 
our experience that the side effects varied with the dose administered. 

The stilbestrol used in this study was furnished by E. R. Squibb and Sons, through 
the courtesy of Dr. J. A. Morrell. 
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These menstrual effects clinically resemble those often obtained in cases of cystic 
and glandular hyperplasia of the endometrium. 

Table I. Effect on Menses 



PATIENTS (5) 
WITH AMENORRHEA 

PATIENTS (10) 
WITH OLIGOMENOR- 
RHEA 

PATIENTS (14) 
■WITH NORMAL 

JIENSES 

No change 

3 

10 

4 

Withdrawal bleeding 

1 

0 

0 

Menses inliibited 

0 

0 

7 

Menorrhagia and metror- 

0 

0 

1 

rhagia 

Intermenstrual bleeding I 

0 

0 , 

2 

Serous discharge I 

I 

0 1 

0 


Effects on the Uterus .- — Of tlie 28 patients with hypoplastic uteri, only 5 showed 
either some temporary or permanent change in size or consistency of the uterus. 
These were all in the group of 7 normally menstruating women whose menstrual 
cycle was inhibited by the drug. Three of these were temporary and returned to 
the original condition on discontinuing the drug. 

Two of the patients showed permanent changes. The first one showed a 
permanent increase of 1 inch in the cervical canal, the fundus remaining unchanged 
on palpation and measurement. This patient was under treatment for eight weeks, 
during which time she received 120 mg. of stilbestrol which is considered biologically 
equivalent to 1,500,000 international units of estrone.s o 

The other patient received a total of 45 mg. in six weeks. She was so toxic that 
therapy had to be interrupted for one week. Her uterus increased in size from a 
total depth of 2% inches to 3^ inches, the entire increase being confined to the 
fundus. This enlargement occurred in all diameters as confirmed by palpation. 

Side Effects . — The marked discrepancy in the severity and importance of reported 
side effects is striking, despite the fact that by far the larger number of writers re- 
port unfavorable reactions. These differences do not seem to depend on the dosage 
or method of administration. 

For example, while the earlier English writers reported favorable results with a 
minimum of uncomfortable reactions, Varangot,r of France, simultaneously reported 
very severe gastrointestinal upsets in 8 out of 15 patients. 

Very recently Shorr, Eobinson and Papanicolaou reported 80 per cent severe 
reactions in a group of 44 patients, while MacBryde, Freedman and Loeffell,® in a 
preliminary report on 37 patients, stated that in none of their patients was it neces- 
sary to ■ withdraw treatment because of toxic manifestations. 

In our series, therapy had to be stopped in CO per cent of the patients because 
of the severity of the side effects. These consisted of nausa, vomiting, vertigo, head- 
aches, general weakness, and lower abdominal pains in the order of their frequencj'. 
In the other cases, therapy was stopped because of interference with the normal 
menstrual cycle or because of no improvement. These reactions generally occur four 
to twelve hours after injection and last about twenty-four hours. 

Only two patients (or 7 per cent) showed no side effects at all, but both experi- 
enced delay in the menstrual cycle. One of the amenorrheic patients began with 
severe nausea but developed a tolerance, and stilbestrol was discontinued after four- 
teen weeks because of 'no improvement. This and the menopausal patient were the 
onlj' two developing a tolerance to the drug. This tolerance, however, was not com- 
plete but relative. 

The cause and possible importance of these side effects remain to be determined. 
Whether they are simply uncomfortable side reactions or indicators of damage 
to the general body mechanism has not been decided and is still the subject of 
research. In our series, they certainly were clinically sufficiently severe and un- 
comfortable as to require extreme ingenuity on our part to convince the patients 
to continue as long as they did. 

Their transitory nature and the fact that our patients showed no residual ill effects 
for as late as six months would suggest an irritative but nontoxic action, Shorr, 
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and is generally administered in 10 per cent aqueous solution, each 1 
c.c. representing 0.1 C4m. of the crystals. 

Our series of eases represents 53 unselected obstetric cases at the 
University Hospital, of which 38 were priniiparas and 15 multiparas. 
All of them received evipal soluble in varying doses by rectal admin- 
istration, and in conjunction all but 3 patients received scopolamine 
hydrobromide hypodermically. 

ADMINISTRATION AND DOSAGE 

The technique of administration of the drug was verj^ simple. Three grams of 
the crj'stals were dissolved in 90 c.c. of tap water. To give 1 Gm., 30 c.c. of the 
solution were used. The patient was instructed to lie on her left side and an 
ordinary soft rubber catheter was inserted 4 or 5 inches into the rectum. The 
solution was allowed to run in by the force of gravity or, when necessarjq a small 
“asepto” bulb syringe was used to introduce the solution. The buttocks were 
pressed togetlier for a few minutes after the catheter was withdrawn and the 
patient told to retain the solution. The scopolamine was given hypodermically at 
about the same time as the evipal. An enema should be given some time prior to 
the instillation of the evipal. All patients in our series received an enema when 
admitted to the ward and did not receive one prior to the administration of the 
drug. 

The criteria used in determining the proper time for administration of the 
evipal were, (1) when it was definitely ascertained that the patient was in true 
labor, (2) when she began to complain of pain and ask for relief, and (3) after 
the cervix showed effacement and 3 or more cm. dilatation. 

In all cases, the initial dose of evipal was 1 Gm. If after one or two hours 
it was thought necessarjq one-half the original dose or the entire original dose 
was repeated. This was done in only two of our cases. 

EFFECT OF THE DRUG UPON THE MOTHER 

The effects were found to be quite constant. Generally labor was 
not prolonged. In this series the average length of labor for the primip- 
aras was fifteen and one-half hours, and for the multiparas twelve' and 
one-half hours. One primipara tvas in labor sixty-two hours and forty- 
five minutes, the cause of the dystocia being a rigid cervix which ulti- 
mately required D'iihrsseu’s incisions and instrumental delivery of a 
stillborn child. This iiatient was given evipal soluble, 1 Gm. rectally 
and %50 gf- of scopolamine hypodermically early in labor and this 
combination repeated forty hours prior to delivery. It is the only case 
in which the original dose of evipal soluble and scopolamine was 
repeated. 

Generally, the drug did not stop pains if the patient was actually in 
labor. HoAvever, if it is given too early, i.e., before pains are well 
established and before effacement and dilatation of the cervix^ has 
begun, the patient may go to sleep and labor pains stop entirely. In 
one of our patients the pains stopped and she ivent to sleep soon after 
the drug was administered. The next day labor started again, but 
this time the drug did not affect the pains and the patient delivered 
uneventfully following a normal labor. 

The time between the administration and actual delivery varied a 
great deal. The longest time was forty hours and the shortest twenty- 
nine -minutes. In none of these eases were there any ill effects noted 
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Hakley E. Anderson, M.D., and George P. Bohlender, M.D., 

Omaha, Neb. 

(From the Department of Obstetrics and Gynecology, University of Nebraska College 
of Medicine and University Hospital) 

V ARIOUS drugs and combinations of drugs have been resorted to 
for analgesia and amnesia during labor, since the memorable work 
of Steinbiichel and Gauss® in introducing scopolamine and morphine as 
the means of alleviating pain during the process of labor. In most 
clinics in this country, the original “twilight sleep” has been aban- 
doned, because it was found so often to lengthen the process of labor, 
to cause a high percentage of operative deliveries, and in a large num- 
ber of eases to produce fetal asphyxia. Morphine seemed to be the 
most objectionable of the two drug components, also the repeated ad- 
ministration of scopolamine added another undesirable factor. In the 
search for something better than morphine, various compounds of 
barbituric acid have been used, either singly or in combination with 
scopolamine, with more or less success. 

At present, the ideal analgesic and amnesic for labor has not been 
found. There is still controversy in the profession over the ill effects 
suffered by both the mother and the child from the promiscuous admin- 
istration of analgesics and hypnotics. This should raise a question as 
to the value of information given by overzealous individuals in the 
daily press, magazine articles, and medical commentators on the radio 
which has often taught the laity to expect or demand too much allevia- 
tion from pain during parturition. 

Evipal was first used, intravenously, for surgical procedures, requiring twenty 
to twenty-five minutes for completion. Weberi reports that in European clinics 
over 800,000 patients have received evipal intravenously with but four deaths 
directly attributable to the drug. This same author also reported on its use in- 
travenously in obstetrics but stated that, because of its short period of anesthesia, 
it could only be used near the end of the second stage of labor and for that reason 
it proved to be inadequate. 

Gwathmey,2 in 1936, first reported the use of evipal soluble per rectum, and 
found it to be a safe and satisfactory means of basal anesthesia. He further 
stated that the technique was simple and easier to use than ether-in-oil per rectum 
and that no contraindications to its use were found. 

Evipal soluble in obstetrics, by rectal administration, was first re- 
ported by Siegler and Beris® in 1938. They showed in their 72 eases 
that this drug was a simple and safe analgesic and amnesic in obstetrics 
and that there were no deleterious effects on either the mother or the 
infant. 

Evipal soluble is the sodium salt of evipal, known chemieallj'- as N 
methyl-eyclohexenyhneth 3 d barbituric acid. It dissolves readilj^ in water 

•The evipal soluble used in this study was furnished through the courtesj- of The 
Winthrop Chemical Company. 
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these responded readily to artificial stimulation. In each of these the 
medication was given five, four, and three hours, respectively, before 
the time of delivery. No drowsiness was noted after the babies were 
taken to the nursery. All of them acted quite normally and gave no 
further concern. 

Table II 

Babies with spontaneous ery 49 92.4% ~ 

Babies with delayed cry 3 5.7% 

Stillbirth I 1.9% 


DISCUSSION 

This series represents 38 primiparas and 15 multiparas to tvhom evipal 
soluble was given in hopes of producing analgesia and amnesia during 
parturition. 

The effects upon the mother were quite gratifying. The average 
length of labor was not prolonged, in fact, the primiparous labors Avere 
somewhat shorter than the aAmrage. Labor pains did not seem to be 
diminished in intensity as is often seen Avith some of the other 
barbiturates. 

It Avas our experience that all but one patient required some supple- 
mentary anesthesia during actual deliA'^ery. This is at variance Avith 
the results of Siegler and Beris® Avho report 77 per cent of their pa- 
tients not needing additional anesthesia. Their original dosage Avas 
larger than ours. 

Since patients vary considerably in regard to their reaction to anal- 
gesics, it is difficult to state the correct dosage, much the same as it is 
difficult to state the exact amount of ether necessary to produce anes- 
thesia. In our opinion, it Avas preferable to begin Avith 1 Gm. per 
rectum and repeat when necessaiy. We belieAm our results Avould have 
been better if the drug had been repeated in a larger number of the 
eases. 

No untoward reactions Avere noted in this series, such as the convul- 
sions during delivery as reported by Eosenblum and Webb.^ 

It was our routine, AAdth but 3 exceptions, to give % 5 o gr- of scopol- 
amine hydrobromide at the time of rectal administration. We are 
quite sure that this greatly enhances the amnesic action of the drug. 
In no case, as admonished by GAvathmey^ Avas any other barbiturate 
used in association Avith or prior to evipal soluble. 

It is Avell to remember that the action of cAdpal soluble may be re- 
Amrsed bj'’ the administration of metrazol if the emergency should arise. 
This Avas used AAdth good results in one of our patients, as already 
stated, Avho became too droAA'sj'^ to deliAmr the baby. 

No toxemias were observed in this series. Inasmuch as cAdpal soluble 
is detoxified in the INer, as stated by Jones,'’ it Avould seem inadAdsable 
to consider its use in any toxic case because of placing an additional 
strain on an already hampered organ. 

No excesshm uterine bleeding Avas encountered. Blood pressure de- 
terminations Avere not taken, because it has been amply shoAvn by 
numerous inA'^estigators (Petersen,® McNelis") that no significant change 
takes place in this respect. 
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on either the mother or the child. The average length of analgesia was 
roughly hours. The length of time required for the onset of anal- 
gesia after the administration of the drug averaged about fifteen min- 
utes. At times this Avas somewhat difficult to determine because the 
patients Avere usually aAvake and responded Avell although they Avere 
often somcAAdiat restless. At no time did any patient become Avild or 
hard to manage. While this series AA'as being run ‘’scA^eral other pa- 
tients Avere gh^en nembutal for analgesia. It Avas notable that the 
patients Avho had reeeiA'^ed CAupal AAmre quieter and more easily managed. 

In 3 cases evipal soluble Avas giA^en AA'ithoiat the addition of scopolamine. 
The results in tAAm eases Avere Amry interesting in that they obtained 
almost complete analgesia Avithout amnesia. All jAatients Avere ques- 
tioned tAventy-four hours folIoAving deliA^ery. The results classed as 
good, fair, and poor are shoAAm in Table I. 


Table I 


Analgesia 

Good 

36 cases 69% 

Fair 

10 cases 17% 

Poor 

7 eases 14% 

Amnesia 

Good 

32 cases 61% 

Fair 

8 cases 15% 

Poor 

l3 cases 24% 


None of the patients shoAA'ed the evidences of proctitis that are some- 
times seeji AAdien drugs are administered rectally. 

ANESTHESIA USED FOR DELIA^ERY 

In one primigravida, the entire delivery Avas accomplished Avith per- 
fect analgesia and amnesia under 1 Gm. of cAopal soluble and M.50 gr. 
of scopolamine giAmn tAvo hours before deliA^ery. At the time of de- 
liAmry, this patient Avas droAA^sy and unresponsive until 1 c.c. of metrazol 
Avas giA’^en intramuscularly, after Avhieh delivery Avas accomplished 
spontaneously. The baby cried immediately upon being born. 

Another primigraAdda aa^s delivered AAuth the aid of % per cent novo- 
eaine, using pudendal block anesthesia. One multipara Avas ghmn 
cyclopropane Avith excellent results. The remainder of the patients 
receiA^ed open drop ether at the time of deliA’^ery. 

EFFECT ON THE BABY 

All presentations Avere Amrtices except one AAdiich AAms a complete 
breech. There Avas one stillbirth AA'liich Avas caused by prolonged labor. 
The dru g can hardly be blamed for the death of the fetus, as the pa- 
tient Avas in labor OAmr sixty-tAvo hours, and the last dose of eAupal 
Avas given forty hours prior to deliAmr5L 

There Avere no gross fetal ill effects encountered in giAung the medi- 
cation even AAdien administered near the end of labor. In one ease it 
Avas giAmn tAventy-nine minutes before the deliA'ery. 

No fetal asphyxia Avas encountered. All live babies cried sponta- 
neously except three in AAdiich the cry Avas someAAdiat delayed, and 
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Table I. Age Distribution 


AGE GROUP 

CERVIX 

CORPUS 

0- 9 

4 


10-19 

6 


20-29 

7 


30-39 

9 

3 

40-49 

6 

9 

50-59 

3 

31 

60-69 

1 

14 

70-89 


1 

Totals 

36 

58 


In the latter group, practically all occur after the menopause, whereas the 
majority of cervical tumors appear during active menstrual life. Parity exerts 
no influence on the etiolog 5 L 

Most authors state that the cervix is the site of predilection, but careful search 
through the literature reveals 58 eases involving the corpus and only 36 in the 
cervix, a ratio of 1.6 to 1. 

Eight eases have been associated with fibroids. In 6, the mixed tumor arose 
from the bodj-, while in the remaining 2, the neoplasm was cervical in location. 
Cox and Benischekia reported such a tumor complicating pregnancy, and Eeeb 
and Oberlingsi described one coexisting with a carcinomatous polyp of the fundus. 

GROSS APPEARANCE 

Cervical tumors usually arise from a narrow pedicle and are grapelike and 
arborescent, although Jones ’si case had an annular attachment about the external 
os. Tumors of the bodj' appear as multiple polj-ps involving the anterior or poste- 
rior fundal walls. Both forms, however, can develop in either site. 

On cross section, the tumors reveal cystic cavities intermingled with areas of 
hemorrhage, necrosis, and suppuration. Cartilage is rarely noted in the gross.is 

HISTOLOGIC APPEARANCE 

These neoplasms are comprised of many elements foreign to the uterus (Table II). 

Table II. Histologic Elements 



1 CERVIX 

1 CORPUS 


NUMBER 

PER CENT 

NUMBER 

PER CENT 

‘ ‘ Myxomatous tissue ’ ’ 

27 

75.0 

41 

70.7 

Cartilage 

20 

55.6 

35 

60.3 

Striated muscle 

11 

30.6 

24 

41.4 

Smooth muscle 

7 

19.4 

20 

34.5 

Bhabdomjmblasts 

o 

5.6 

8 

13.8 

Glandular elements 

6 

13.9 

33 

56.9 

Bone 

o 

O 

8.3 

3 

5.2 

Osteoid tissue 

0 

0 

4 

6.9 

Pat 

1 

2.8 

6 

10.3 

Stroma : 

Spindle cells 

27 

75.0 

55 

94.8 

Sound cells 

1 • 22 

61.1 

22 

37.9 

Giant cells 

5 

14.0 

19 

32.8 

Associated fibroids 

1 2 

5.6 

6 

10.3 


The most common tissue is a loose, myxomatous-appearing stroma which many 
believe to be embryonal mesenchj^mal tissue, the anlage for all the other elements. 
Others contend that it is m 3 -xomatous in character, while still others feel that it is 
mucinous. Its microscopic structure is characteristic: triangular or star-shaped 
cells with long axionic strands connect with other cells to form a loose network. 
Their nuclei are either round or oval and usually- single. 
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The results upon the baby were most gratifying. No cyanosis was 
encountered. The majority cried spontaneously, and only a small per- 
centage needed artificial sldn stimulation to initiate respiration. 

CONCLUSIONS 

1. In our hands, evipal soluble was a safe and effective analgesic and 
amnesic when given per rectum during labor. 

2. Scopolamine hydrobromide hypodermically greatly enhances the 
amnesic effect of evipal. 

3. When evipal soluble and scopolamine are given during labor, pa- 
tients do not become as wild and unmanageable as is often seen when 
other barbiturates are given. 

4. Evipal soluble is suffieientlj^ satisfactory to deserve further study 
in a larger series of eases. 
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A REVIEAV OF NINETY-POUR MIXED MESODERLIAL 
TUMORS OF THE UTERUS^' 

With Report of an Additional Case 

Morris Glass, M.D., P.A.C.S., and 
Joseph W. Goldsmith, Jr., A.B., M.D., Brooklyn, N. Y. 

(From the Departments of Obstetrics and Gynecology, and Pathology, 

Long Island College Division, Kings County Hospital) 

M ixed mesodermal tumors of the uterus are rare and deserve a 
detailed study. A case of this type was observed at the Kings 
County Hospital and served as the basis of this study. Such tumors 
are defined as monodermal in origin, develop from mesoderm and con- 
sist of heterotopic and highlj^ malignant tissues. Thus they differ 
from true teratomas which are of tridermal origin. 

history 

Ninety-four cases have been recorded to date. In 1854, Wagnerios described 
the first ease, but Thiede,ioo in 1877, was the first to emphasize the presence of 
cartilage and a myxomatous stroma. In 1892, PfannenstieP* recommended calling 
such tumors "traubiges Sarkom” or botryoid sarcoma, a term still in common 
usage. Wilmsios (1899) called them "mixed tumors. ” 

CLINICAL FEATURES 

In considering the age incidence, one must differentiate between cervical and 
corporeal growths (Table I). 

’Read at a meeting- of the BrookLui Gynecological Society, October t, 1940. 



812 


AMERICAN JOTJRNAL OF OBSTETRICS AND OYNECOLOGY 


Table IV. Treatment 



CERVIX 

1 CORPUS 

NUMBER 

PER CENT 

NUMBER 

PER CENT 

Total hysterectomy 

15 

41.7 

39 

67.2 

Vaginal hysterectomy 

1 

2.8 

1 

1.7 

Supravaginal hysterectomy 


0 

2 

3.4 

Dilatation and curettage 

2 

5.6 

7 

12.1 

Amputation of cervix 

5 

14.0 


0 

Local removal 

19 

52.8 

8 

13.8 

X-ray therapy 

6 

13.9 

6 

10.3 

Eadium 

3 ! 

8.3 


0 


These neoplasms are malignant out of all proportion to their histologic appear- 
ance evidenced by the high mortality (90 per cent) regardless of therapy (Table 
IV). The average duration of life following removal is one year. Local recur- 
rences are frequent. Cartilage indicates a highly malignant growth, whereas the 
presence of fat denotes a more benign one.is The longest period of survival was 
recorded by von Franque:2o The patient was living and symptom-free ten years 
postoperatively. Hartfallso cites a five-year cure. 

CASE REPORT 

B. G., a 50-year-old, mdowed, nulliparous white woman entered the K in gs County 
Hospital on the service of Dr. Charles A. Gordon on July 18, 1940, complaining 
of irregular vaginal bleeding for eight weeks associated with an offensive brown 
discharge for four weeks. The menopause occurred eight years previously. There 
had been no pain or weight loss. Her past personal and family history were 
essentially negative. On examination, the patient was well nourished, well de- 
veloped and had a temperature of 101° P. The head, neck, and lungs were nega- 
tive. The heart was not enlarged. A short, low-pitched murmur was heard over 
the pulmonic area. The abdomen was moderately tender throughout and con- 
tained a large, firm, movable mass arising from the pelvis. This filled the entire 
right lower quadrant up to a point three fingerbreadths below the costal margin. 
Pelvic examination revealed a brown, foul-smelling purulent discharge. The 
cervix was tender to palpation and admitted one finger. The mass described 
above, filled the pelvis but a detailed examination could not be carried out because 
of the pain produced by manipulation. Laboratory data: The urine was negative. 
The white blood cells numbered 11,800 -with 82 per cent polymorphonuclear leuco- 
cjdes and 18 per cent lymphocytes. The red cell count was 3.7 million and the 
hemoglobin 65 per cent. The sedimentation time was seventy minutes. The 
clinical impression was “carcinoma of the corpus with infection or septic missed 
abortion. ’ ’ The latter diagnosis was considered because, on admission, the patient 
had stated her age as forty j^ears. She was treated as a missed abortion and 
given 20 gr. of sulfanilamide every four hours for five days. Following this, her 
temperature and white count fell to normal. Three transfusions totaling 1,100 c.c. 
were given to overcome the anemia. Two unsuccessful attempts were made to 
empty the uterus with pituitrin. Six days after admission, on July 29, a curettage 
yielded considerable tissue, diagnosed microscopically as a mixed mesodermal 
tumor. On August 15, thirty days after admission, laparotomy revealed the 
uterus enlarged to the size of a four and one-half months’ gestation and the seat 
of multiple fibroids. A total hysterectomy with bilateral salpingo-oophorectomy 
was performed. Her recovery was uneventful, and she was discharged from the 
hospital twenty-one days later. At present, the patient is receiving deep x-ray 
therapy'. 

PATHOLOGIC REPORT 

Macroscopic . — The specimen consisted of a uterus, practically all the cervix, both 
tubes and ovaries. 

The uterus measured 12 cm. from the top of the fundus to the plane of trans- 
section, 11 cm. transversely at the level of the round ligaments, and 8 cm. in the 
anteroposterior diameter. The surface was nodular due to numerous, firm, sessile 










GLASS AND GOLDSMITH, JR. : jlESODEKJIAL TUJIORS OF UTERUS 311 

The sccoucl mo.st frequent tis.suc is In-aline cartilage. It occurs as small i.slauils 
surrounded with a “perichondrium” of spindle cells. Transition of these cells to 
cartilage has been noted.os 

Striated muscle has been noted in 35 of the cases. However, these elements 
maj' have escaped notice, since thej' are sometimes found onlj' after prolonged 
search and the use of special stains to demonstrate striations. Shapiro and others 
described large multinucleated cells which they believe are rhabdomjmblasts. 

Bone and fat are uncommon. The former has been recorded in 10 cases, while 
the latter has been observed in only 7. 

Most authors describe a pleomorphic sarcomatous stroma, consisting of round 
or spindle cells intermingled with multinucleated giant cells. 

These tumors are extremelj' vascular. Hemorrhages are common and arise from 
the thin-walled capillaries. 

The neoplasms are alwaj's submucosal in location. The overljdng epithelium 
of corporeal growths is columnar in type while those in the cervix are covered 
with squamous or transitional cells. Should the lining be lacking, local pressure 
and necrosis are responsible. The surface epithelium rapidly proliferates to form 
gland spaces, adenomas, and solid cords of cells within the stroma. Cervical and 
endometrial glands have been observed. 

Though nerve tissue and smooth muscle have been described, neither is heterolo- 
gous to the uterus and consequently cannot properlj’- be considered part of these 
neoplasms. 

As a rule, the tumor is sharply demarcated from the mjmmetrium. Where in- 
vasion occurs, it is associated with a sarcomatous-like stroma. In one instance 
mj’xomatous tissue penetrated the mjmmetrium. 

Metastases are common (Table III) though usuall}' the patients die from 
operative complications or from cachexia and its associated phenomena. 

Table III. Metastases 



1 CEEVIX 

1 CORPUS 

NUMBER 1 

1 PER CENT 

NUMBER 

PER CENT 

Total metastases 

26 ; 


35 


Pelvis 

12 


12 


Abdomen 

8 



34.5 

Lungs and pleurae 

3 


8 

13.8 

Bones 


0 

3 

5.2 

Inguinal lympli nodes 

1 

2.8 

1 

1.7 

Local recurrences 

18 

50.0 

16 

27.6 


Infiltration into the adjoining viscera, such as parametria, bladder, vagina, and 
peritoneum, is frequent. Nicholsonss describes the onlj' case with ovarian metas- 
tases. The lungs and pleurae are frequent sites for secondary growths. Here 
thej^ rarelj^ reproduce the parent tumor but, instead, develop as a spindle cell or 
myxosarcoma. Cartilage has been observed to metastasize three times30> 3i, ei and 
striated muscle once.^^ 

HISTOGENESIS 

The etiology of these tumors is unknown. Wilms' theory of displaced myotome 
and sclerotome elements is given most credence. He presumes that these struc- 
tures are included in the Mullerian ducts, as thej' pass beneath the Wolfiian ducts 
fusing in the midline to form the uterus and vagina. This is substantiated by 
finding mixed tumors in the base of the bladder, a “site of embrj’onic organoid 
tissue fusion and tissue amalgamation ”2 and bj' the absence of such neoplasms 
along the Fallopian tubes. The nature of the stimulus to growth is also unknown, 
but it has been predicated as hormonal. 

DIAGNOSIS AND PROGNOSIS 

The symptom caused by these tumors is: irregular vaginal bleeding associated 
with a sanguinopurulent discharge. Pressure sj’mptoms occur if the mass is large 
or if the tumor has invaded surrounding structures. 
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was filled with large, irregular, yellowish white, friable poljTJS attached to the 
wall by broad bases which in places penetrated the muscularis up to the serosa. 
Section through the polyps revealed a homogeneous silvery white matrix, contain- 
ing small bony or cartilaginous spicules. The myometrium was thin and contained 
numerous small fibromyomas. 

Microscopic . — From the endometrial surface arose many large and small polyps 
covered with epithelium comprised, in the main, of a single layer of tall cells 
similar in size, shape, and staining intensity. They contained moderate cytoplasm 
and a large oval nucleus occupying the basal third (Fig. 2). Focal hyperplasia 
had occurred, and here thej' appeared three or four laj^ers deep. In places, the 
surface epithelium penetrated the stroma to produce varjdng sized glands lined 



Pig. 3. — The section demonstrates the adenomatoid hyperplasia. The glands are 
profuse and vary in size and shape. Their lining cells are proliferating rapidly to 
form papillas which fuse with contisnous ones, producing daughter glands. Many cells 
and nuclei vary in size, shape, and staining intensity. 



■ Fig. 4. — The stroma is mesenchymal in nature and comprised of triangular or star- 
shaped cells, from which thin, long axionic processes arise and intermingle with each 
other. 
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and pedunculated tumors which varied from 1 to 9 cm. in diameter. On section, 
all the tumors presented the silvery whorls characteristic of libromyonias and 
some of the larger ones revealed small areas of liquefaction necrosis. The seg- 
ment of cervix measured 3 cm. long. The epithelium of the portio was lacking. 
The endocervical canal was dilated and lined with a smooth, thin mucosa. Its 
fibromuscular wall was compressed. On opening the uterus (Fig. 1), the cavitj’’ 


' 1 



Pig. 1. — The uterus contains many subserous and intramural fibroids. The cavity 
is filled with varying- sized, homogeneous, gray white polyps that are focally hemor- 
rhagic. On the right iateral wall, the tumor is tuberous in character and has invaded 
the myometrium. 



Pig. 2. — The surface presents as small and large polyps covered with tall columnar 
epithelium. In places, the lining cells are growing down into the stroma and here 
form glands. 
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COMMENT 

This case is reported because fibroids occur infrequently Avith mixed 
mesodermal tumors. Only 8 have been described previously. The clini- 
cal findings are in accord Avith similar cases as to age, symptomatology, 
and macroscopic appearance. The microscopic findings agree Avith the 
description of other observers. Muscle tissue could not be demonstrated 
despite the use of special stains as recommended by Glynn and Blair 
Bell."® 

No further elucidation of obscure points of histogenesis or therapy 
can be offered. Eadical surgery folloAved by deep x-ray treatments 
should prove to be the best therapy, proAuded early diagnosis is estab- 
lished. 
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with anaplastic cells. Papillation and sacculation resulted in the formation of 
many daughter glands (Fig. 3). The stroma presented a varied picture. In some 
portions it consisted of compactly arranged small and large oval or spindle cells. 
In other areas a loose m 3 ’xomatous matrix was the supporting tissue whose com- 
ponent cell was triangular or star-shaped and connected to each other b 3 ’ long 
axionic processes (Fig. 4). Multinucleated giant cells rich in chromatin were 
scattered about (Fig. 5). Parts of the stroma were necrotic and overrun with 
pol 3 'morphonuclear leucoc 3 'tes. Islands of h 3 'aline cartilage surrounded with a 
zone of spindle cells formed a “perichondrium” in other sites (Pig. 6). The 










Fig. 5. — In the loose, graj^ white, embrj'onal, connective tissue matrix are seen many 
giant ceils. Their nuclei are huge or multiple and rich in chromatin. 












Fig. 6. — Islands of hyaline cartilage surrounded bv a compact zone of spindle cells 
(perichondrium) are seen in the stroma. 

myometrium was compressed and contained several encapsulated fibroids pre 
senting h 3 ’aline degeneration. 

In both tubes and ovaries and cervix, an intense inflammatory reaction was 
seen. No tumor tissue was encountered in any of these organs. 
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On admission to tlie hospital the temperature was 98.4° F.; the pulse rate was 
84 and the respirations 20 per minute. The weight was 131 pounds and the height 
59 inches. The patient did not appear ill. The organs of the head and neck were 
essentially normal except that the trachea deviated slightly to the right of the mid- 
line. The breasts were enlarged. The chest was sj'mmetrical, but there was a slight 
delay in expansion of the left side of the thorax. The percussion note was dull over 
the left lower half of the chest and breath sounds were absent, while the sounds were 
accentuated over the right side of the thorax. Peristaltic movements were not heard. 
The rate and rhythm of the heart were normal and there was no pulse deficit. The 
blood pressure was 125 mm. of mercury systolic and 85 mm. diastolic. The right 
border of the heart extended to the right midelavicular line, while the location of 
the left border could not be determined. The uterus reached to within two inches 
of the xiphoid process, the fetal heart sounds were audible and the fetal head 
was engaged in the pelvis. Pelvic measurements were normal with an external 
conjugate diameter of 18.5 cm. and a bisischial diameter of 10.5 cm. Eectal exami- 
nation showed the cervix closed but partially effaced, and the coccyx was movable. 
There was moderate pitting edema of the ankles and the reflexes were physiologic. 

Laboratory Examination . — The hemoglobin was nine grams (Haden-Hausser) per 
100 cubic centimeters and the blood Wassermann and Kline reactions were negative. 
A sample of urine was not available. 

Course in Hospital . — On December 10, at 8:00 P.M., the patient complained of 
pain in the epigastrium and discomfort in the lower part of the abdomen. It was 
evident that labor had begun since there was progressive dilatation of the cervix and 
a bloody “show.” During the night uterine contractions continued at five- to six- 
minute intervals. The patient slept fairly well after being given gr. iii of pento- 
barbital sodium, but at 8:00 A.M., December 11, some dyspnea associated with 
moderate pallor of the skin developed. During the next two hours there was increas- 
ing cyanosis, orthopnea, dyspnea, and grunting expirations. The pain in the epi- 
gastrium became accentuated and radiated to the left lower chest. Fluoroscopic 
examination at 10:30 a.m. revealed a dextrocardia and what appeared to be stomach 
and small and large intestines above the diaphragm in the left side of the thorax. 
A small amount of barium given by mouth disappeared from the esophagus below 
the diaphragm and then reappeared abov'e the diaphragm to the left of the 
esophagus, in what was believed to be the lowmr end of the stomach. Epigastric 
pain was now severe enough to require morphine. A duodenal tube was inserted 
into the stomach and approximately two quarts of air aspirated, without relieving 
the epigastric and left thoracic tjunpany which had been present since 9:00 a.m. 
By 12:00 noon the administration of intranasal oxygen was required to relieve the 
respiratory difficulty. The patient died suddenly at 12:45 P.M., December 11. 

Petal heart sounds had not I^een heard for twenty minutes before the mother died. 
At the time of death the cervix was dilated 7 cm. and the bag of waters was intact. 
The membranes were ruptured, an incision was made in the anterior lip of the cervix, 
forceps were applied to the baby in L.O.A., and a normal-appearing stillborn female 
infant, weighing 3,260 Gm. was extracted. 

Autopsy of Mother . — The body was that of a normally developed, well-nourished, 
wliite female. The head, extremities, and external surface of the body were not 
abnormal in appearance except for the presence of one accessory nipple on 
each side. 

The abdomen was distended, tympanitic, and air escaped when the peritoneum 
was opened. Gross relations in the abdomen were greatly disturbed. The dia- 
phragm on the right side was at the level of the fourth intercostal space, but 
on the left the dome was inverted and pushed down into the abdomen, so that it 
was 2 cm. below and parallel to the inferior rib margin. 

The liver was crowded to the right. There were two distended loops of jejunum 
in the epigastrium, floating in 300 c.c. of blood and food particles. The spleen, 
which was enlarged to 430 Gm., was twisted one turn on its pedicle and lay just 
to the left of the midline. 

When the left side of the thorax was opened, the taut, inverted left diaphragm 
relaxed. The left pleural cavity contained 450 c.c. of nonsanguineous fluid and food 
particles, together with a large portion of the stomach, most of the jejunum, all of 
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DIAPHEAGDIATIC HERNIA ASSOCIATED WITH PREGNANCY 
A. W. Diddle, M.D., and R. T. Tidrick, M.D., Iowa City, Iowa 

(From- the Departments of Obstetrics and Gynecology and Pathology, 
University of Iowa) 

D iaphragmatic hernia producing complications among pregnant women is 
so uncommon that there are relatively few recorded cases. The patient here 
reported died during the first stage of her fourth labor from strangulation of the 
viscera in a diaphragmatic hernia. Tlie case is also unusual in that there had 
been three previous uneventful deliveries, two of which had occurred after the 
diaphragmatic hernia had been discovered during laparotomy. 

Case History. — G. S. (No. 39-10065), a 23-year-old housewife, gravida iv, para 
iii, was admitted to the University' Hospitals Dec. 10, 1939, at 4:00 p.M. and died 
at 12:45 P.M. Dee. 11, 1939. 

This patient, from 1936 to 1938, had delivered spontaneously' three times, each 
baby weighing from 6 to 7 pounds. The labors were from t^vo to three hours in 
duration and uncomplicated. 

The menstrual history' was normal. Tlie last menstrual period began on March 
12, 1939, and the expected date of delivery' was Dec. 19, 1939. 

The patient had been aware of a cardiac impulse in the right side of the chest 
for several years. An exploratory laparotomy was performed in January, 1937, 
for “appendicitis.” The surgeon was unable to find the appendix and subse- 
quently obtained a roentgenogram of the colon after a barium enema which 
showed loops of bowel in the left side of the chest. 
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a patent foramen ovale, was rotated countereloekwise, so that the right auricular 
appendage was posterior to the remainder of the organ. The almost completely 
atelectatic left lung lay on and just to the left of the midline, and weighed 
140 Gm. There was a long, dense, fibrous adhesion between the base of this lung 
and the omentum, udiich was in the left side of the thorax. The right lung was 
compressed and lay posterior to the heart and other mediastinal structures. It 
weighed 300 6m. and was partially atelectatic, especially in the lower lobe. 

Examination of the remainder of the abdomen and the pelvis revealed the 
following: The pancreas, which weighed 100 Gm., contained large areas of hemor- 
rhage, particularly toward the tail. The liver, which weighed 1,250 Gm., the 
biliary tract, adrenals, kidneys, left tube and ovary, thyroid, and bladder were 
normal. The ureters were slightly dilated. The right ovary and tube were ad- 
herent to the parietal peritoneum in the right lower quadrant of the abdomen. The 
uterus extended to the level of the umbilicus, and, except for a deep incision 6 cm. 
in length in the anterior midline of the cervix, showed nothing inconsistent vdth 
those of the usual puerperal uterus. There was considerable air under the pos- 
terior parietal peritoneum. 

The aorta showed slight atherosclerosis. The brain, which weighed 1,140 Gm., 
and its coverings were not unusual. 

A culture of post-mortem blood from the heart remained sterile. The blood 
urea nitrogen was 14.7 and the creatinine was 1.0 mg. per cent. 

Microscopic study of tlie stomach revealed widespread hemorrhage, particu- 
larly in the submucosa in tlie area of strangulation and around the perforation. 
There was no inflammatory reaction. The remainder of the gastrointestinal tract 
was normal except for heavj^ v'ascular congestion in the jejunum. The spleen 
was intenselj^ congested. The pancreas contained large areas of hemorrhage in 
the parenchyma and some points of early fat necrosis, but no inflammatory 
reaction. Fatty metamorphosis of the liver and mild chronic pericholangitis were 
present. The right Fallopian tube revealed mild chronic salpingitis. Sections of 
the cardiovascular sj'stem', thyroid, urinary tract, the remainder of the internal 
genitalia, and the brain showed no abnormalities. 

Anatomic Diagnoses. — Diaphragmatic Bernia, Left: Strangulation of herniated 
stomach and jejunum with extensive hemorrhage into the stomach wall, possible 
agonal rupture of the stomach with pneumoperitoneum, pneumothorax, and hydro- 
thorax; torsion and congestion of the spleen; hemorrhage into pancreas with pan- 
creatic necrosis; hemoperitoneum; counterclockwise torsion and shift of the 
heart to the right; pulmonar 3 ^ atelectasis, partial bilateral; retroperitoneal em- 
physema; fatty metamorphosis and mild chronic cholangitis of liver; chronic 
salpingitis; Meckel’s diverticulum; patent foramen ovale; potythelia. 

COMMENT 

Between July 1, 1926, and July 1, 1940, among approximately 190,000 registra- 
tions for all causes at the Universitj’- Hospitals, there have been 45 recognized 
diaphragmatic hernias, 41 in adults and 4 in infants. In 12 cases the diagnosis was 
either confirmed or made at autopsy. Thirty-six of the adults were above the age of 
40 years and 13 were women. The diagnosis was equivocal in 2 of these women, 
confirmed at operation in 3, by x-ray studies in 7, and bj' x-ray and autopsy exami- 
nation in 1 other. In 5 women the cardiac end of the stomach and in 3 cases the 
fundus formed the hernial mass. In one other case, both the fundus and cardia 
protruded into the thoracic cavity, while another showed part of the stomach, colon, 
and small intestine in the left pleural cavitj\ Every woman except one had had 
from 1 to 7 spontaneous deliveries. The histories of the deliveries were recorded 
as uncomplicated as was also the clinical course of the pregnancies; the only 
exception to this rule is the case here recorded. Five patients had no symptoms 
directly attributed to the hernia. Nine individuals had suffered from heartburn and 
occasional nausea, with vomiting for periods of six weeks to twenty years before the 
diagnosis was made. Two women gave histories of definite pain associated with 
deglutition. 

According to Rigler and Eneboei the most common diaphragmatic herniation is 
through the esophageal hiatus; in our group reported here, there were 2 women with 
a paraesophageal hernia. Eigler and Eneboe made roentgenologic gastric examina- 
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tlie ileum, ai^pendix, transverse colon, and cecum. The latter was in the apical 
portion of the chest cavity. 

The right side of the diaphragm appeared normal, while the left presented an 
oval-shaped defect, the long axis of which was transverse. The opening was in the 
posterolateral portion of the dome and measured 13 cm. in circumference. Pos- 
terior to the defect there was an intervening slip of diaphragmatic muscle and 
fascia, measuring 2.5 cm. in diameter. The opening had sharp edges. There was 
no connection with the other apertures, which were normal. Only a small portion 
of the cardia and the lower segment of the stomach and pylorus were below the 
diaphragm; the major portion of the organ, which was bent sharply on itself, was 
in the lower left side of the thorax. The duodenum was sharply curved in the 
epigastrium and the near-by loops of jejunum were greatly distended. The re- 
mainder of the intestines w'ere in the thoracic cavity, except for the longer part 



of the descending colon which passed back through the defect medial to the 
posterior cardia and pj-lorus and lateral to the jejunum. The stomach wall pre- 
sented a shai’i)!}' demarcated line of hemorrhagic infiltration at the areas where 
the cardia and pjdorus came in contact with the sharp margin of the diaphrag- 
matic defect. There was a perforation 2 cm. in diameter on the posterior sur- 
face of the stomach at the junction of the upper and middle thirds in the region 
of the edge of the hernia. The intra-abdominal portion of the jejunum showed 
Iieavy vascular congestion but no perforation. There was a small amount of 
blood}' fluid in the upper portion of the gastrointestinal tract, and a Meckel's 
diverticulum, measuring 4 by 2 cm. was present l.S meters proximal to the ileo- 
cecal valve. 

The right pleural cavity contained no excess fluid. The heart and mediastinal 
structures were pushed far to the right so that the apex of the heart was directly 
posterior to the fourth costochondral junction on the right. Tlie heart, which had 



OVARIAN PREGNANCY, PRIMARY OR SECONDARY?* 

Bernard Mann, M.D., P.A.C.S., David R. LIeranze, M.D., and 
Benjamin Leff, M.D., Philadelphia, Pa. 

(From the Gynecologic Service of the Mount Sinai Hospital) 

A PBMARY, or true, ovarian pregnanej^, is one in which the ovum, remaining 
in the follicle, is there fertilized, develops a sac from the contiguous ovarian 
tissue, and continues its growth in the follicle. In contrast, a secondary ovarian’ 
pregnancy is one in which the ovum is fertilized in tissues, tubal or uterine, out- 
side of the ovar 3 f, develops its sac from this extraovarian tissue, and after develop- 
ing its sac, becomes detached from its parent soil and secondarily attaches itself 
to the ovary. In the case of primary ovarian pregnancj’^, the sac if not completelj" 
ovarian should be so preponderant!}'. In secondary ovarian pregnancy, the sac is 
likely to consist of an admixture of both varieties of tissue, ovarian and non- 
ovarian, but there should be a predominance of tissues from the site of primary 
fecundation. 

The possible mechanism of primary or true ovarian pregnancy is at the present 
time a matter for speculation. Caturanii predicates as its basis a perioophoritis. 
A second theory postulates the rupture of a centrally placed follicle into a pre- 
viously vacated surface follicle . 2 Another theory assumes the retention of Miil- 
lerian tissue in the ovary.3 Sutton* formulates a theory based on Sampson’s 
work on endometriosis. To whatever theory we ultimately subscribe, we must 
accept the existence of two constant factors operating in its etiology, that the 
ovum remains imprisoned within the cavity of the ruptured follicle, and that the 
sperm cell finds its way to this particular ovum. 

Therefore, one may justly conclude that primary ovarian pregnancy is a rare 
phenomenon. Many cases reported as primary ovarian pregnancies are excluded 
by careful reviewers. Thus, Schumann,5 in 1921, quoted only 43 cases; Sutton,* 
in 1924, accepted only 47 cases; Frank,o in 1927, accepted 64, while Wollner,! in 
1932, discarded 39 of 87 reported cases. More recently, in 1934, Dodeks referred 
to only 52 eases of true ovarian pregnancies. Young and Hawke report one case 
in a series of 148 eases of ectopic pregnancies, over a period of sixteen years, an 
incidence of 0.7 per cent. Since then there have been a few reports of additional 
isolated cases. At our hospital, the case about to be reported is the first noted 
in a period of over twenty-five years. 

CASE REPORT 

H. K., married, aged 31 years, was admitted to Gynecologic Service No. 2 of 
the Mount Sinai Hospital on March 6, 1936, with vaginal bleeding and severe pain 
in the lower abdomen. Her present illness dates from January 30 of the same 
year, when after missing a regular period (last regular period Dec. 18, 1935), she 
was seized suddenly with severe abdominal pain and slight vaginal bleeding. This 
attack was accompanied by syncope. She was admitted to a neighboring hospital, 
where a Friedman modification of the Aschheim-Zondek test was positive. A diag- 
nosis of threatened abortion, with a living fetus, was made at that institution. 
She was given one week of expectant treatment and discharged to the care of 
her family physician. However, intermittent cramplike pains continued. After 
four days at home, she returned to the same institution, remaining four additional 
days under observation, following which she was again discharged. Approximately 
two weeks later, she was admitted to the Mount Sinai Hospital. 

On admission, the patient was found to be well nourished and comparatively 
comfortable, though complaining of pain and vaginal bleeding. Her temperature 
was 99.2° F., pulse 100 and of good volume. Tenderness was present over the 

*Read at a meeting- of the Obstetrical Society of Philadelphia, Pa., May 2, 1940. 
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tions on 195 women in the third trimester of pregnancy. Small hernias through the 
esophageal hiatus were found in 18.1 per cent of multiparas and in 12.1 per cent 
of the entire group. In 7 women of this series presenting definite small hernias, the 
defect was not demonstrable after parturition. These investigators were unable to 
correlate the symptoms with the presence of the herniations, but felt that repeated 
pregnancy in young individuals could lead to the production of these abnormalities. 

Four fatal casess-* of diaphragmatic hernia diagnosed during pregnancy have 
Ijeen found in the literature. One woman was operated upon for appendicitis at 
the sixth lunar month, but tlie appendix could not be located and the hernia was 
not found. The patient died a few hours after operation, and at autopsy part of 
the large and small bowel were found incarcerated through the diaphragmatic defect. 
The other 3 patients had acute symptoms suggesting ileus at the fourth, eighth, and 
tenth lunar months, respectively. Two of the 3 hernias were not diagnosed before 
necropsy, while the third was visualized on roentgenographic films. Two of these 
women (eight and ten months pregnant) became ill with the onset of labor; one 
died the day after delivery, while the other lived only a few minutes after the third 
stage was completed. The third patient died in the fourth month as the result 
of acute strangulation of the hernia. 

From the autopsy and the histor 3 ^ it is concluded that the case here recorded 
represented a congenital hernia. The knowledge that she had previously had 3 
normal deliveries and 1 laparotomj' without complication argued for conservative 
management during the fourth pregnane}'. Moreover, it seems doubtful whether 
any form of operative treatment would have been of value after acute symptoms 
appeared. On the other hand, it would seem justifiable to sterilize an individual 
who has a hernia of this extent to prevent further pregnancies should the hernia 
be irreparable, a view which is also held by Granzow.2 It has been definitely proved 
by Mengert and Murpliys tliat intra-abdominal pressure may increase considerably 
in the sitting position, and is further accentuated by voluntary muscular effort 
(Mengert and Murphys) during labor. There is little doubt that the strangulation 
in this case and in 2 of the others cited was provoked by the increased intra- 
abdominal pressure associated with the onset of labor. 

SUMSIARY 

Among 13 cases of diaphragmatic hernia found in parous women during the 
last fourteen years at the University Hospitals, 1 woman died during parturition 
from strangulation of viscera in a left-sided diaphragmatic hernia. This patient 
had had 3 previous uncomplicated deliveries. 
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bluish and grayish masses resembling placental tissue. No membranes can be 
seen about the fetus nor can the site of attachment of the umbilical cord to the 
placental structures be determined at this time. The course of the Fallopian tube 
on the left side has been sharply distorted, passing downward and anteriorlj' 
across the anterior surface of the large mass just described. The tube is moder- 
ately thickened but appears intact throughout. Its fimbria are congested.” 



Pig. 2. — Showing corpus luteum and ovarian stroma. XSO. 



Fig. 3. — Showing portion of wall of sac with epithelial-lined tissue. XSO. 

Microscopic . — “The uterine endometrium shows no attached chorionic villi nor 
any decidual reaction. Both Fallopian tubes show subchronic suppurative proc- 
esses, involving especially the mucosal la 5 'ers and the innermost portions of the 
muscle coats. No decidual reaction is noted in the Fallopian tubes. In the bluish 
and grayish tissue resembling placenta, observed in the upper portion of the large 
left-sided ovarian mass already described, are many typical well-preserved chorionic 
villi, with Langhans and syncytial cell layers (Fig. 1). Other villi are necrotic 
and hemorrhagic. The corpus luteum described grossly is composed of large 
lutein cells (Fig. 2). In some of the early sections taken from widely separated 
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entire lower abdomen, more marked over the left lower quadrant. JVo rigidity 
or distention was noted. Bimanual examination revealed a soft cervix with a 
closed external os. Tlie uterus was enlarged to about the size of a two months’ 
pregnancy, partially movable, with tenderness to the right. A tentative diagnosis 
of intrauterine pregnanej', complicated by pelv'ic cellulitis and inevitable abortion 
was made. The following day, on exploration of the uterus, a small amount of 
well-preserved decidua was found. Later a mass was palpated closely adherent to 
and to the right of the uterus. Hemoglobin was 6S per cent (Sahli); red cells, 
.3,680,000,’ white cells, 11,900,- polj'morphonuclear cells, 77 per cent. The urine was 
essentially negative. Because of the continued pain and increasing size of the 
pelvic mass, a laparotomy was performed on March 25, 1936. The uterus and 
adnexa were adherent to the large and small bowels. A tuboovarian abscess was 
found on the right side. On the left side the tube was adherent to and encircled 
a large, round, bluish, cystlike structure, occupj-ing the region of the left ovar}', 
measuring approximatelj- 12 cm. in diameter. A supravaginal hysterectomy with 
a bilateral salpingo-oophorectomy was done. The patient made a complete recoveiy. 

PATHOLOGIC REPORT 

Macroscopic. — ‘ ‘ The operatively removed specimen consists of a supravaginally 
amputated uterus and adnexa. The uterus measures S by 5 by 4 cm. It is firm 
in consistency throughout. Its wall is intact at all areas. The endometrial la}’er 
is thin and moderatel 3 ’ injected. 



‘ ‘ To the right of the uterus is a tuboovarian abscess. ’ The tube is greath’ 
thickened, measuring 7 b 3 ' 3 cm. Attached to the left side of the uterus and 
occup 3 ’ing the site of the left ovar 3 ’ is a large roughly globular, dark plum-colored 
and grayish mass measuring 11 b 3 ' 8 b 3 ’ 6 cm. A thin la 3 ’er of clotted blood is 
present over a small area of its surface. The surface bulges irregularly, particu- 
larl 3 '' over an area 5.5 b 3 ’ 3.5 cm., the latter bulge being caused b 3 ' a small thin- 
walled C 3 ’st distinct from the major mass. The major mass, on sectioning, consists 
of a cystic structure, with a moderately thickened wall. It appears on section to 
be composed of two portions. The lower smaller portion measures 2 by 6 cm. and 
consists in part of a large corpus luteum, 19 mm. in length. The remainder of 
this lower portion is a nondescript tissue, inundated with blood. 

“The upper portion is separated from the lower b 3 ’ a thin layer of compressed 
gra 3 'ish tissue. This upper portion measures 8 b 3 ' 6 cm. Lying free within its 
cavit 3 ’ is a full 3 ' formed, well-preserved fetus, 8 cm. in length, to which is attached 
a narrow umbilical cord. Plastered against the lateral, anterior, and posterior 
w.alls of this cavit 3 ' and occup 3 'ing about three-fourths of its volume are firm. 
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been subjected to pressure and to penetration by blood, so that they are necrotic 
and partially destroyed. 

I belong to the school of thought -which -was inaugurated by Webster of Chicago 
and feel that pregnancy cannot occur in the absence of Mullerian tissue. Ho-w- 
ever, the discovery of the presence of endometrial cells and groups of uterine 
glands in the ovarian tissue itself, has cleared up this matter, so that it is -wholly 
possible for a pregnancy to occur in an ovary, provided a little endometriosis is 
present. In the case now under discussion I should agree -with Dr. Mann that he 
is dealing -with an ovarian pregnancy. 


THE EFFECT OF DIETHYESTILBESTROL AND DIETHYL- 
STILBESTROL DIPROPIONATE ON POSTMENOPAUSAL 
VAGINITIS AND SYIMPTOMS 

Laman a. Gray, M.D., and John D. Gordinier, M.D., Louisville, Ky. 

(From the Depariment of Ohstetrics and Gynecology, University of Louisville 

Medical School) 

I T IS to be noted that many American -writers have found the still- 
bestrol compounds quite effective as estrogenic agents and giving ex- 
cellent relief for menopausal symptoms. The so-called toxic effects of 
nausea and vomiting have almost entirely followed the oral prepara- 
tions. In contrast to the opinion of Schorr, Robinson and Papanicolaou’^ 
they have been much less frequent and have extremely rarely followed 
intramuscular injections. According to the Lancei- extensive use of 
stillbestrol in England ‘ ‘ does not reveal a high proportion of unpleasant 
side effects.” 

MATERIAL 

In the present study 111 women have been treated for menopausal symptoms and 
atrophic vaginitis. Sixty-two were given intramuscular injections of diethylstilbestrol 
dipropionate (Winthrop). Sixty-eight were given diethylstilbestrol by mouth (in 
32 cases, Winthrop ’s uncoated tablets: in 23, Parke Davis plain capsules; in 8, 
Lilly’s uncoated tablets; and in 33, Lilly’s enteric coated tablets).* These women 
were treated an average of three months each, although 39 were treated more than 
four months, 5 longer than one year, and 2 continuously for sixteen montlis. 

RESULTS 

Of the 108 patients with menopausal symptoms 47 per cent had four-plus improve- 
ment, 24 per cent three-plus, 9 per cent two-plus, 2 per cent one-plus and 18 per cent 
no improvement, t In 14 with no atrophy, 4 showed no improvement in symptoms. 
These findings indicate much poorer results in the relief of menopausal symptoms 
than in growth effects on the atrophic vagina. ■\’'ascular symptoms were almost in- 
variably reUeved. All nervous symptoms at the menopause evidently are not caused 
by a lack of hormone. From our experience these results do not differ materially 
from those following the natural estrogens. It does not seem that patients treated 
■with stilbestrol have any different feeling of well-being, as compared with those 
treated -with natural estrogens. No definite tolerance or lack of effect has been noted. 

‘Because of toxic results reported by some observers, the origin of each material is 
given. The materials have been generously supplied by the -U^inthrop Chemical Com- 
pany, Parke, Davis & Company and Eli Lilly Company, 
timprovement was graded from one to four plus. 
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portions of the wall of the sac enclosing the fetus and placental tissue, are col- 
lections of ovarian stroma, occasionallj' containing a small follicle cyst. Graafian 
follicles are scanty in this ovarian stroma. The latter shows a decidua-like reac- 
tion. However, in sections taken later from the wall of the sac there is observed, 
often in contact with necrotic tissue containing chorionic villi, laj'ers of tissue 
lined by a low columnar cell epithelium, resembling Fallopian tube epithelium or 
parovarian epithelium. In some areas this epithelium covers small papillary pro- 
jections (Fig. 3). In the underl 3 ’ing wall no distinct muscle laj'ers are present, 
but there are strands of tissue resembling muscle cells. This epithelial-lined tissue 
is infiltrated with inflammatorj' cells. It should be stressed that this tissue con- 
stitutes a portion of the wall enclosing the products of conception and that these 
latter products are apparentlj- compressing it and its papillaiy projections (Fig. 
3).” 

COMMENT 

Obviouslj^, the case reported is that of some form of ovarian pregnancj'. The 
uterine cavitj' is empty’, the left tube is intact, the sac containing a fetus occupies 
the position where the ovarj’ should be, and the sac is attached to the uterus by 
the utero-ovarian ligament. Since these gross criteria of Spiegelberg were ful- 
filled and since a preliminary’ microscopic report stated that ovarian tissue was 
found in different and widely separated sections taken from the sac wall, a prima 
facie case of true ovarian pregnancy appeared established. 

Furthermore, from the microscopic studies the additional criteria of both Wil- 
liams and Norris appeared satisfied. In its entirety, then, this case met not only’ 
all the established criteria of ovarian pregnancy but in addition a fetus was found 
intact in the sac. According to Hunter as quoted bj’ Thro,m an embrj’o was re- 
covered in only 19 instances out of 43 cases. 

Having met all the requirements, we were then placed in the anomalous posi- 
tion of having to dispute or, at least, cast a shadow of doubt on the diagnosis of 
true ovarian pregnancy, because of the presence microscopically’ in later sections 
of the epithelial tissue found in different portions of the sac wall as has already’ 
been described in the pathologic report. 

If this be a primary ovarian pregnancy’, the question arises, Why’ was this 
epithelial tissue found scattered in different portions of the sac wall? The pos- 
sibilities are fourfold: contact with the Fallopian tube, contact wth an acces- 
sory tube, contact with some parovarian tissue, and an endometriosis of the ovary’. 

We are inclined to consider the possibilities to rest between contact with an 
accessory tube or contact with some parovarian tissue. 

Here then we have a case meeting all the approved criteria of an ovarian preg- 
nancy’, and j’et there are sufficient anomalous findings which make impossible its 
unequivocal acceptance as such. The interesting speculation arises. How conclu- 
sive are the great majority’ of cases of so-called primary’ ovarian pregnancy? 
Would, as in our case, a more tliorough investigation bj’ means of many’ micro- 
scopic sections, have also revealed disturbing findings in many’ of these reported 
cases? 
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2019 Pine Street 

DISCUSSION 

DE. EDWAED A. SCHUMANN. — It is extremely difficult to satisfy all the 
criteria concerning ovarian pregnancy because so often the walls of the sac have 
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vented by such a simple method as enteric coating, the seriousness of 
the reactions could not be great and the main objection would be over- 
come. No doubt this potent drug, as any other, may be harmful if 
given excessively. At the present time there seems to be no serious 
harm in its therapeutic use and certain advantages in its oral use and 
low cost. 

SUMMARY 

1. One hundred and eleven patients with menopausal symptoms and 
atrophic vaginitis have been treated with diethylstilbestrol and diethyl- 
stilbestrol dipropionate for an average of three months each. 

2. The results seem entirely comparable with the natural estrogenic 
hormones. 

3. Nausea and vomiting from oral preparations apparently may be 
relieved if the material is enteric coated. 
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DERMOID CYSTS OP THE OVARY 
Herman J. Linn, M.D., and Alex B. Ragins, M.D., Chicago, III. 

(From the Department of Pathology, Cook Connty Hospital) 

T his is a study of dermoid cysts of the ovary removed at operation 
at the Cook County Hospital. In the files of the surgical pathology 
laboratory covering a period of ten and one-half years, from July, 1928, 
to December, 1938, a total of 121 cases of dermoid cysts of the ovary 
is listed. These dermoid cysts comprise 14.9 per cent of all benign and 
malignant ovarian tumor studies, excluding enlargements of the ovary 
due to simple follicular cysts and corpora hemorrhagica. Unfortunately 
only 103 of the histories of the above 121 cases were obtainable. The 
remainder of the paper is a study of these 103 cases. 

Simple dermoid cysts or benign cystic teratomas have been well known for many 
years and were thoroughly reviewed by Millen in 1937. However, Miller collected 
only 953 cases in which the site of the tumor was given. (Complete references to 
this subject can be found in Miller’s paper.) 

The average age incidence in this series (Fig. 1) is 32.8 years, which is similar 
to the figure given by Kouchyz in this country as 38.37. There were 78.4 per cent 
of the cases which occurred between the ages of 20 and 45 years, with a peak be- 
tween 35 and 39 years. Marital histories were obtained in 88 cases, of which 31 
denied pregnancy and 57 had been pregnant a total of 159 times. From these 
pregnancies there had been a total of 115 live births. Of the 57 cases there had been 
an average gravidity of 2.8 and an average parity of 2.0. 

The race of the patients is stated in 76 cases, of which 55.3 per cent were colored 
and the rest wliite. 

The location of the tumor was known in 87 cases, of wliich in this series, 58.6 
per cent were in the right ovary, 33.3 per cent in the left ovary, and 8.1 per cent 
were bilateral. In the 953 cases collected by Miller, 45.0 per cent were in the right 
ovary, 39.2 per cent in the left ovary, and 15.2 per cent bilateral. 
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Of the 97 patients with atrophic changes in the vagina, 73 per cent showed four- 
plus improvement, 20 per cent three-plus, 4 per cent two-plus, and 3 per cent no 
effect. Probablj' the complete growth effect can be obtained in anj' case if sufficient 
material is given. In the 3 per cent without evident effect veiy slight atrophic 
changes were present and relatively small doses were given. 

DOSAGE 

The dosage of these materials has varied most widely. Prom 0.05 mg. to 5 mg. 
Iiave been given parenterally, repeated daily or as infrequently as two weehs. By 
mouth from 1 to 5 mg. have been given daily or at longer intervals. Prom these 
studies most satisfactory results have followed these methods: parenterall}’', 1 mg. 
each week for two or three weeks, followed by 1 mg. eveiy two to four weeks as long 
as necessary; orally, 1 mg. daily for six to twelve days, followed b}' 1 mg. two or 
three times weekly as long as neeessaiy. Many of the complications described 
below have followed much larger doses. 

COMPLICATIONS 

One patient developed a basal cell epithelioma of the nose while receiving 21 mg. 
by injection over two and one-half months. Any definite causal connection is un- 
certain. 

Postmenopausal bleeding occurred in 12 eases, lasting from one to fourteen 
days, at times profuse. Later in the study it was evident that often the dosages 
were too high, although one patient bled several times after very small amounts. 

Breast sjTnptoms developed in four patients, three complaining of fullness and 
one of soreness. No tumors were noted. 

A rash over the abdomen appeared in one case early in treatment. After the rash 
disappeared treatment was resumed. During six and one-half months of further 
treatment no eruption reappeared. 

One patient complained of nightmares while taking oral medication. The night- 
mares stopped when the medication was discontinued, only to reappear when the 
oral stilbestrol was resumed. Later injections of the dipropionate were accompanied 
by no nightmares and relief of nervous symptoms. 

Nausea and vomiting occurred in two patients after parenteral injections. In 
each case the sjTnptoms followed 5 mg. injections and were not present during 
subsequent treatment with smaller dosages. 

Nausea and vomiting followed oral medication in 17 cases (25 per cent of those 
receiving oral material). In 10 of these there was only nausea and no vomiting. 
In 5 the nausea wore off as the drug was continued, and in a sixth nausea appeared 
onlv after twentj' daj's with 1 mg. .dailjT In 7 cases there was also vomiting. An 
analj'sis of the different commercial products shows these symptoms occurred as 
follows: 10 in 32 with Winthrop’s plain tablets, 7 in 23 with Parke Davis plain 
capsules, 1 in S with Lillj^’s plain tablets, and 1 in 33 with Lillj’'s enteric coated 
tablets. 

The enteric coated oral material is of particular interest. In 33 cases, 
only one had nausea and vomiting. This patient had had frequent 
nausea and vomiting before taking the medication, -whieh continued after 
the drug was stopjied. No other patient offered any digestive com- 
plaint. In 3 of the above patients with nausea and vomiting from the 
uncoated material, such symptoms disappeared when the enteric coated 
drug was given. 

The fact that enteric coating apparently prevents nausea and vomit- 
ing from the oral preparations may lead to a different consideration 
of this drug. At the present time the great fear of toxic reactions has 
prevented its general use. Certainly the most common toxic reaction 
has been of gastrointestinal origin. If these symptoms can be pre- 



330 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


X-ray lias often been used for the visualization of teeth or bone in these tumors, 
but was not used in any of these cases. 


Table II, Pkeoperative Diagnoses 



NUMBER 

OP CASES 

PERCENTAGE 

OP CASES 

Ovary 

Dermoids 

3 

3 

3.1 

Other tumors, usually cysts 

30 

30 

30.9 

Uterus, fibroids 

38 

38 

39.2 

Fallopian tubes 

Chronic salpingitis and chronic abscesses 
Ectopic pregnancy 

13 ■ 

O 

U 


16.5 

Appendicitis 

4 

4 

4.1 

Other conditions ' 

Tumor, location not stated 

Pelvic peritonitis 

1' 

1 



Hematometria 

Prolapse of the uterus 

Pregnancy 

1 

2 

1 

6 

6.2 

Total 

97 


100 

Table III. Cause of Symptoms 



number 

PERCENTAGE 


OP 

CASES 

OP CASES 

Ovary 

Dermoid mass 

29 

} ' 

38.1 

strangulation 

8 

Other tumors 

10 

10 

10.3 

Fallopian tubes 

Chronic salpingitis or hydrosalpinx 

15 

15 

15.5 

Uterus 

Fibroids 

20 

20 

20.6 

Other conditions as acute appendicitis and 

prolapse of the uterus, etc. < 

7 

7 

7.2 

Symptoms not due to any one cause 

8 

8 

8.3 

Total 

97 


100.0 


The cause of the symptoms (Table III) as far as could be determined was the 
dermoid mass in 29 out of a total of 97 instances, and the symptoms were caused 
by strangulation of the mass in S others, making a total of 37 cases, or 38,1 per cent, 
in which symptoms could be directlj' traced to the dermoid cyst. Coincident sal- 
pingitis or hydrosalpinx was the cause of symptoms in 15 cases; other tumors of the 
ovary, usually simple serous cysts in 10, and fibroids of the uterus caused the symp- 
toms in 20 instances. In 7 other cases dermoids were found incidentalh' to such 
other conditions as acute appendicitis and prolapse of the uterus, while in the re- 
maining 8 cases, the symptoms did not seem definitely related to any one cause. ’ 

In conclusion, altliongli dermoid cysts are one of the commonest 
ovarian tumors, they are seldom diagnosed preoperatively, because of 
the indefinite symptoms they produce. Very often they are incident to 
other pelvic conditions. 
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Absolutely no correlation could be found between the size of the tumor, the age of 
the patient, the duration of symptoms, or the number of times the patient had been 
pregnant. 

The presenting sjTnptoms (Table I) were chieflj* of pain, usually in the abdomen, 
or of swelling of the abdomen. These were found in 49.4 and 29.2 per cent, re- 
spectively. The next most frequent complaint was menstrual changes, and was 
given in 15.7 per cent of the cases. 


Table I. Chief Complaint on Admi.ssion 



NUMBER 

PERCENTAGE 


OF CASES 

OF CASES 

Pain in the abdomen 
in the back 

Swelling or tumor of abdomen 
Menstrual changes 

1 } 

26 26 

49.4 

29.2 

Menorrhagia or bleeding 
Dysmenorrhea 

Amenorrhea 

Irregular menses 

1" 

15.7 

Other complaints 



Vaginal discharge 

Pregnancy 

Prolapse of the uterus 

Urinary symptoms 

!}■ 

5.6 

Total 

89 

99.9 



Fig. 1. 


The dermoid cysts were correctly diagnosed preoperatively (Table II) in only 
3.1 per cent of the cases, but the diagnosis of ovarian tumor or cyst was made in 
30.9 per cent of the cases. The other common preoperative diagnoses were uterine 
fibroids in 39.2 per cent, and chronic salpingitis or tuboovarian abscess in 13.4 per 
cent. Of the three cases diagnosed preoperatively, one was in a five-year-old girl 
with an abdominal mass 9 cm. in diameter present for one month and a history of 
abdominal cramps for one year. The second was made in a 29-year-old woman 
with a similar sized mass present for four years. The third was in a 21-year-old 
woman who had had a large abdominal mass for two j'ears. In aU of these cases 
the tumor was large, and in the two adults had been present for two and four j-ears. 
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The average age of all patients sterilized was 27.83; the average parity at time 
of operation was 5.04. The number of dead babies was 0.68 each, spontaneous abor- 
tions 1.0, and induced abortions 0.3. Nine patients had had previous lower abdominal 
operations, and one had had drainage of the cul-de-sac. Thirteen patients had a 
hemoglobin of 50 per cent or less at the time of operation. Seventeen patients were 
medically induced. 

Only two patients who would have been sterilized were refused operation due to 
their condition. Both were grossly infected on admission to the hospital and ran a 
long febrile post-partum course. Two others were postponed three days because of 
fear of infection. 

Preoperative medication was given routinely to the patients. Three grains of 
nembutal were given one hour before operation and % gr. of morphine with 
of scopolamine three-fourths of an hour before operation. The amounts varied 
somewhat depending on the size of the patient. Almost none of the patients had 
any memory of leaving their room, and they usually slept through the entire opera- 
tive procedure. Postoperatively only codeine and aspirin were given, and we have 
not noticed that these were given with much greater frequency than to other post- 
partum patients. 

Eoutinely, operations were done with local infiltration anesthesia of 0.5 per cent 
novocaine. A short paramedian incision was made just below the level of the 
umbilicus and the tubes brought into the field by hooking a finger over the round 
ligaments and rolling the uterus from side to side. In each case the tube was 
grasped in its midportion with an Allis forceps and clamped across the loop gently 
with a large Kelly forceps about 1 cm. from the Allis. A single tie of black silk 
was placed about the loop and usually an additional tie was placed through the meso- 
salpinx and around the tube in the tied-off loop of the tube. We endeavored to tie 
the first tie snugly but not so tightly as to cut the peritoneum. Closure of the 
abdomen was made with silk. Twenty or more minutes were usually required to 
complete the procedure. 

Often we found a greater or less degree of edema of the Fallopian tubes, so that 
they resembled the round ligaments. Twice interns had attempted to tie the round 
ligament before attention was called to their error. On three occasions we have 
noticed thrombosed veins in the broad ligaments, but only once did these give later 
trouble. The gut is frequently not seen and only rarely does the patient cause 
trouble by pushing out a loop of gut. There is a minimal disturbance of tissue 
and no intra-abdominal bleeding. 

For economic reasons and convenience to the patient, other relatively minor opera- 
tions may be easily done while the patient is under the influence of deep sedation. 
One umbilical and two inguinal hernias have been repaired at the same time, 
and all patients were afebrile postoperatively. On one occasion where symptoms 
of acute appendicitis were presented, an appendectomy was done at the time of 
sterilization, in which case the patient was febrile the first four postoperative days. 
However, appendectomies would eventually lead to trouble and should certainly be 
discouraged at this time. Almost never do we do any exploration, however slight. 

Using the morbidity standard advocated by the American Committee on Maternal 
Welfare, the incidence of febrile morbidity of all patients was 18.3 per cent. Table 
IT shows rather definitely that the lowest morbidity is found in patients operated 

Table II. Sujimart op Morbidity Comparison 


HOURS 

POST PARTUM 

PATIENTS 

OPERATED 

PATIENTS 

FEBRILE 

PER CENT 

FEBRILE 

0-6 

29 

4 

13.8 

6-12 

44 

6 

13.6 

12-18 

36 

6 

16.6 

18-24 

18 

4 

22.6 

24-30 

19 

4 

21.0 

30-72 

19 

6 

31.5 


upon in the first few hours after delivery. The incidence in 73 patients operated 
upon within the first twelve hours after delivery was 13.7 per cent. This compares 







POST-PARTUM STERILIZATION 

R. E. Ppuetze, M.D., San Juan, Puerto Rico 
(From, the Presbyterian HospHal) 

D uring the past twenty-eight mouths, 165 post-partum patients 
have been sterilized at the Presbyterian Hospital at San Jnan. 
This is the largest series 3 ’et reported. Recently Adair and Brovni re- 
ported 50 and Hewitt and Whitle.y 100 cases ; both groups were selected 
to insure freedom from infection and ease of operation. Our series 
has been relativel 3 ' unseleeted and done at vaiying intervals of time 
post-partum. 

It is rarelj^ convenient for us to opei'ate immediate^ following de- 
liver 3 \ For this reason the delaj* in almost every case V'as due to the 
convenience of time rather than the condition of the patient. Of the 
165 patients, 127 were operated upon in the first twenty-four hours, 
33 in the second twenty-four hours, 3 on the third day, one on the 
fourth daj', and one on the fifth daj', an eclamptic patient unconscious 
for four daj^s and markedlj^ toxic. The average length of time was 
17.5 hours. 

Patients for whom sterilization was recommended were almost en- 
tirety ward patients. Private patients usuallj'- have access to and are 
more able or willing to use other less permanent forms of contracep- 
tion. As soon as it became known that we were doing this type of 
sterilization, we were deluged with requests, and if for no other reason 
than self-defense, we have been veiy strict in the indications. These 
have been as varied as any given in previous papers, as is indicated in 
Table I. The greater the parity the less we require of good medical 

Table I. Prijiary Indication’s 


Heart disease 

4 

Contraception for future 

9 

Toxemias of pregnancy and 

6 

operations 


hj'pertension 


Markedly contracted pelves 

8 

Syphilis 

4 

Epilepsy 

O 

• i 

Previous section 

1 

Schistosomiasis 

1 

Multiple pregnancies 

63 

Chronic tropical 

3 

Pulmonary tuberculosis 

5 

hmiphangitis 


Eccurrent pyelitis 

2 

Social and economic 
indications 

50 


indications. However, patients for whom sterilization was recommended 
due to multiple pregnancies or economic and social considerations had 
also as a major coneuxTent consideration the danger of additional preg- 
nancies to their health and life. Due to the local conditions of gross 
over-population, increasing at the rate of 30,000 a j'ear, or 9 per 
square mile per year, and the inability of the island to produce the 
bare necessities of life, the fear of endangering tlie future population 
was reduced to a minimum. 



AN “AUTOMATIC” POST-PARTUM UTERINE PACKER* 

Richard Toepin, Augusta, Ga. 

(From the Department of Ohstetrics and Gynecology, University of 
Georgia School of Medicine) 

I N FEW other surgical procedures is time quite so much a vital factor as in the 
operation of uterine packing for post-partum hemorrhage. In tlie excitement of 
sudden and severe bleeding, the sterility of the procedure is often neglected and 
tlie pack is dragged over unsterile portions of the bod}’. Furthermore with the 
usually available instruments, the introduction of the pack into the top of the 
fundal cavity is difficult and often unsuccessful, and the uterus bleeds above the 
gauze, nullifj’ing the beneficial aspects of an otherwise most effective and life-saving 
procedure. Of course, the administration of pituitrin preparations and of ergonovine 
intravenously if necessary, after the birth of the portion of the greatest diameter of 
the child, should be more or less routine. 

To facilitate the obstetric operation of uterine packing for post-partum hemor- 
rhage so that witliin one or two minutes the pack may be introduced aseptically into 
the very apex and horns of the uterine cavitj’, the herein described instrument is 
offered. It is a large size modified Holmes packer with, as an integral part, a con- 
tainer for the requisite gauze pack. The length of the tube is about 6 inches and its 
diameter % inches. The large hole is for loading the pack and the small ones 
(advised by a former resident, Dr. W. W. Coppedge) are for introduction of an 
antiseptic as hexj-lresorcinol S.T. 37 to reduce bacterial growth after the pack is 
in place. 

The Method of Use. — The device loaded, wrapped in towels, and sterilized in the 
autoclave is kept sterile. When puerperal uterine bleeding is severe, the obstetrician 
introduces his sterile-gloved left hand high into the uterine cavity. It is of 
advantage to have someone to hold the fundus through the abdominal wall. The 
nurse unwraps and presents the packer. The obstetrician introduces liis right index 
and middle fingers into the finger holds and his thumb into the ring of the obturator 
piston. The introducing tube is then gently pushed through the vagina and cervix 
into the hollow of his left hand in the uterine cavity. The pack is then displaced by 
the obturator into the uterine cavity. At the same time if the body of the packer 
is moved from side-to-side, the pack is snugly and entirely aseptically inserted across 
the top of the uterine cavity. All of the pack is expelled graduall}-, elevating and 
filling the uterine cavity and upper portion of the vagina. It may be removed in 
twenty-four to tliirty-six hours. 

While the name “automatic uterine packer” is a misnomer it is of advantage in 
that it affords an accurate mental picture to the nurse and obstetrician for its use on 
short notice. 

Notwithstanding routine use of pituitrin and ergonovine, it has been found from a 
study of the records that about one in 200 women in labor bleed following delivery 
enough to be classed as post-partum hemorrhage. 

The following are case reports of 11 such patients. Post-partum hemorrhage from 
this study is more common in white than in negro women. 

Case 1. — White woman, aged 24 years, para iii, well-nourished with mild toxemia 
of pregnancy, delivered her third child, pounds, at home. She bled too much 
(the students estimated 2 liters), and continued to ooze and was sent to the hospital 
where upon pressing upon the fundus a blood clot the size of a fetal head was 
expelled. The uterus failed to remain firm. She became nauseated and vomited, and 
her skin became clammy, and tlie pulse rapid. She was taken to the delivery room 
and prepared for operation. No tear was found in the perineum or cervix. Tlie 

‘Manufactured by the Sklar Instrument Co., Long Island City, N. Y. 
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f.avorably with all of our post-partum patients during this same period, of whom 
18.6 per cent were morbid. However, if we compare it with only the multiparas not 
sterilized during this period, the comparison is not so favorable, as these patients had 
only a 9 per cent morbidity. We are unable to account for this, considering the 
lack of symptoms relative to the operation, but can attribute some of it to urinary 
tract infections abetted by the deh 3 ’dration of the patient on the daj' of the opera- 
tion. Onlj’ three patients remained in the hospital more than twelve daj’S. One of 
these had phlebitis of the leg and was discharged on the thirty-fourth daj’. Another 
had phlebitis of the veins of the broad ligaments and was discharged on the twentj’- 
seventh daj'. In this case thrombosis of the veins of one side of the broad ligaments 
was obsen’ed at the time of operation and pain developed on this side first. These 
are the only two patients hanng thrombosis or phlebitis in this series. They were 
operated upon twelve and twenty-two hours after deliverj*, respectivel.v. The third 
patient remained in the hospital fifteen daj's because of an attack of choleej’stitis 
and cholelithiasis. None of the patients were at anj- time criticallj' iU and in none 
could the infection be definitel}' attributed to the operation itself, although in the 
case of the patient having pelvic phlebitis, the sterilization was undoubtedly a large 
contributory factor. Of 11 patients who had vaginal examinations or manipulations, 
5 were febrile; however, the indication for manipulation maj' have contributed also. 
The average postoperative staj’ before discharge was 9.4 daj'S. Of 4 patients com- 
plaining of some degree of pelvic tenderness several weeks following deliver}', 3 had 
been febrile in the hospital. There were no wound infections and there were no 
deaths. 

Of the 165 patients sterilized, we know of 3 who have become pregnant again 
at inteiwals of three, four, and five months following operation. We reoperated 
upon two of the patients after the second delivery, removing the proximal portions 
of the Pallopian tube for examination and found that in one case a fistula had 
developed to the lumen of the proximal portion and in the other the atrophy of 
the tied-off portion was incomplete. Madlener suggested that the tie be made 
toward the outer portion of the tube, and findings in the two above cases would in- 
dicate this, as in both the tubes were tied quite close to the uterus. While in other 
patients on whom we have reoperated for other reasons and who have not become 
pregnant, the tie was found in the middle or outer portion with a section approxi- 
mately 1 cm. long in which the tube was completely atrophied. No adhesions 
have been found either to the parietal or visceral peritoneum in any of these re- 
operated cases. 

CONCLUSIONS 

The operation in general is a safe procedure, and easily accomplished 
with no unusual discomfort to the patient nor danger to her life. As 
has been pointed out hj" previous twiters and as is home out by these 
statistics, the sooner the operation is done following delivery the lower 
will be the incidence of fever. In addition, the operation is more 
easily done when the uterus is large and the intestines are held away 
from the incision by its mass. 

The greatest detei’rent to pointing out the ease and safety of this 
operation is, that it may be too facilely performed on the post-partum 
mother who says, “no more babies,” resulting in future sorrow and 
regret by the patient and an increased shortage of eliildren in future 
generations. 
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pelvic inlet AP 12 cm., transverse 14 cm., and good outlet, but the posterior hand 
prolapsed alongside of the cheek. She was delivered b}' low forceps from an L.O.A. 
presentation. The child, weighing 7 pounds 3 ounces, was resuscitated with difficulty 
but lived. The placenta was promptly expelled, but there was considerable bleeding 
vaginally in spite of pituitrin, ergot, and uterine massage. A pack was inserted with 
the use of the automatic packer, and she recovered without further bleeding. She 
had no fever at any time throughout her stay of one week. 

Case 6. — -Wliite woman, aged 22 years, well nourished, para ii, was sent into the 
hospital because of prolonged first stage of labor, twenty-six hours and forty-five 
minutes. The second stage was very short, and she spontaneously delivered an 
8 pound 4% ounce normal female child. 

Immediately following, in spite of several ampoules of pituitrin and ergot 
preparations, she had severe vaginal bleeding and developed a state of surgical shock 
with a blood pressure 60/40 and cold and clammy skin. Her uterus was packed with 
the automatic packer, and she was given two transfusions of 500 c.c. and 300 c.c., 
respectively. She recovered rapidly and went home on the seventh day. Her high- 
est temperature was 100° F. once each on two days. 

Case 7. — Wliite woman, aged 31 years, para ii, well nourished, had a short first 
stage and a rather long second stage, over two hours. The large head was then found 
to be in E.O.P. It was normally rotated to E.O.T. and Kjelland application of 
Kjelland forceps made, and with two pulls of fortj'-five seconds each at intervals of 
one and one-half minutes, the 7 pound 11 ounce baby was easily delivered. There 
was a first degree tear of the perineum, which was repaired. She then bled profusely 
from the fundus which was firmly packed with the use of the automatic packer. 
“Wliile the pack was in place, her temperature was 100° P. "Wlien it was removed 
at twenty-four hours, the temperature remained normal, and she went home on the 
third day. The attending physician stated that near the end of the first stage of 
labor the patient had been given 3 mm. of pituitrin subcutaneously. 

Case 8. — White woman, aged 27 years, para iii, delivered a 9-pound baby on the 
outpatient service and was sent into the hospital because of retained placenta. At 
the end of five hours this was removed manually from the upper posterior wall, 
following which there was a tendency for the fundus to bleed. There was no 
evidence of injury. Her blood pressure dropped to 80/60, and the uterus was packed 
with the use of the automatic packer. Following this, she was given three blood 
transfusions, totalling 1,000 c.c. The pack was removed at thirty-six hours, and there 
is no record of any subsequent bleeding. Wliile the pack was in place, the tempera- 
ture was normal. After its removal, fever of 101° F. was observed once on each 
of two days. When she was dismissed on the tenth day, she had 3,520,000 red blood 
count per c.mm. 

Case 9. — Negro woman, aged 20 years, of medium constitutional type, after 
normal labor, delivered a 7-pound 5-ounce babj' by breech presentation. Notwith- 
standing the administration of pituitrin and ergot preparation, she bled profusely 
from the uterus. There was found slight injury to the cervix and perineum. Her 
utems was packed with the use of the automatic packer. At the time of inserting 
the pack, her temperature was 102° F.; pulse rate, 128. The pack was removed 
at the end of thirty-six hours, and there was no bleeding. She recovered rapidly 
and went home on the sixth day. 

Case 10. — ^IVliite woman, aged 22 years, medium constitutional type, had a 
normal delivery of a 7-pound 12%-ounce baby. Following normal delivery of the 
placenta, there was profuse vaginal bleeding. There was some laceration of the 
cervix which was repaired by catgut sutures. The fundus was packed, using the 
automatic packer, and the pack controlled the hemorrhage completely. It was re- 
moved at the end of twenty-four hours:, and the patient fully recovered without fever 
and went home on the tliird day. 

Case 11. — ^Wliite woman, aged 20 years, in her second pregnancy went into pre- 
mature labor with a transverse presentation and a prolapse of a fetal arm. She was 
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uterine ciivit}' was packed with sterile gauze witli the use of the aufoinatie packer. 
The pack was removed in twenty-four liours and no bleeding ensued. 

Her temperature on admis.sion was 102° P, After the insertion of the pack she 
was given a transfusion of 500 c.c. of eitrated blood. Her temperature the second 
day went to 10.3° F., not quite so high the third day, and thereafter fell rapidly 
to normal. She was dismissed as recovered on the seventh day. 

Case 2. — White woman, aged 34 years, well-nourished para v, had had a fairl}- 
normal pregnancy, but she went into labor with transverse pi-esentation breech left, 
head right, with left arm prolapsed through dilating cervix. She was ordered 
treated by large Voorhees' bag insertion to be followed by podalic version and ex- 
traction. However, the cervix was found to be fully dilated, consequently the child 
was then turned and delivered. No lacerations of the fundus, cervi.x, or perineum 
were found. In spite of pituitrin and ergot and constant massage of the uterus, 
she continued to bleed for two hours, when she was returned to the delivery room 
and a fundal pack was inserted by use of the automatic packer. The pack stopped 
the bleeding entirelj’, and was removed in thirty-six hours. At no time did lier 
temperature rise above 98.6° F. Inasmuch as her hemoglobin remained high, 12 
Gm. per 100 c.c., she was not given a transfusion. 



Fig. 1. 

Case 3. — Negro woman, aged 17 3 'ears, para ii, while in the emergenc}' room de- 
livered a 7-pound, 12-ounce babj' without apparent injiiiy to her cervix or perineum. 
She continued to bleed vaginallj- in spite of repeated administration of pituitrin and 
ergot preparations and massage of the uterus. The following note four hours post 
partum is self-explanatorj’ ; “Blood pressure 98/60; continues to ooze from vagina 
— has had ergotrate intravenouslj', etc. So under sterile precautions cervix visualized, 
seemed OK, but continuous oozing was seen coming from os. Packed with automatic 
uterine packer intrauterine and intravaginallj*. Blood pressure 65/20.” She bled 
no more and her blood pressure returned to normal. The pack was removed in thirty- 
six hours. Her temperature, while the pack was in place, rose to 100.4° F. once 
and 102° F. on the third daj'. After this, the temperature rapidl.v returned to normal. 
Her hemoglobin was recorded as 6.5 Gm. and her red cells as 2,440,000. She should 
have had a transfusion but went home otherwise recovered on the twelfth daj'. 

Case 4. — ^IVhite woman, aged 24 j’ears, slight obese constitutional tj-pe, with mild 
toxemia, was sent into the hospital from home deliverj- service two hours after com- 
pletion of a long labor since when there had been constant bleeding vaginalh'. She 
was in mild surgical shock. She was prepared for operation, and her uterus was 
found to be full of clots which were removed and the fundus packed with use of 
the automatic packer. She was then given 500 c.c. of eitrated blood. The pack was 
removed in thirtj'-six hours, and no bleeding followed. 

She developed no fever and went home on the fifth daj- with not quite 4,000,000 
red cells per c.mm. and 65 per cent hemoglobin. 

Case 5. — ^IVhite woman, aged 22 j-ears, obc.'c tj-pe, primipara, was in labor a total 
of twentj'-six hours and thirtj" minutes ivith a long second stage. She had a large 
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Vaginal examination revealed the cervix completely dilated. Fetal hearts were 
still present, approximately 170. No progj'ess for the past two hours. 

Under ether anesthesia a breech extraction was attempted with no success except 
a descent of the first child to the level of the sacrum. The presence of fetal in- 
testines was noted in the vaginal canal and on examination the presence of Siamese 
twins was recognized and operative delivery was instituted. 

Episiotomy, deep mediolateral, and destructive operation performed on the first 
twin by severing the anterior and posterior arms at the shoulder. Craniotomy per- 
formed through the roof of the mouth follow’ed by severance of the thoracic attacli- 
ment and delivery of the first twin. The arms were severed first. The second 
child was extracted with no difilculty. Both were stillborn, weighing 3 pounds 
13 ounces and measuring 17.5 inches in length, and 4 pounds 3 ounces and 17 inches 
in length, respectively. Both were females. 

During the above operative delivery the patient developed severe shock, which 
was controlled with 2,000 c.c. of glucose and later with 500 c.c. of blood. 

Immediately following the birth of the twins the placenta was delivered manually 
and during this procedure the presence of the third fetus was ascertained and de- 
livered by version and extraction. This was a living female child, weighing 4 
pounds 15 ounces, followed bj’ manual extraction of the second placenta. The third 
fetus was perfectly normal and was resuscitated with little difficulty, despite the 
fact of the long operative delivery and prolonged anesthesia. 



Immediate postpartum condition was poor. No effort was made to repair the 
cervix or perineum. The uterus and vagina were packed and the patient given 
ergotrate intravenously and ergometrine intramuscularly to control the excessive 
hemorrhage, and she was sent back to bed. 

Patient received a second 500 c.c. blood transfusion on her first day of the puer- 
perium and a third on her ninth day. The pack was removed in twenty-four hours. 
Ten grains of sulfanilamide were given, four doses daily, for four days. The in- 
lying catheter which was introduced in the delivery room at the termination of 
the delivery was allowed to remain in the bladder for three days, due to the marked 
edema of the vulva and vaginal walls. One gallon hot saline douches were given 
daily. 

Her puerperium was uneventful, highest temperature 101.4° F. Fever disap- 
peared by gradual lysis and she was discharged from the hospital on her twenty- 
second postpartum day. Pelvis was negative on discharge, except for a granu- 
lating episiotomy and perineal laceration. 

This patient subsequently received treatment in our out-patient gynecologic 
clinic and was readmitted to the hospital in April, 1940, for perineorrhaphy. The 
cervix having healed spontaneously, no operative therapy was deemed necessary. 

Mother and child were in excellent condition on last visit to the out-patient de- 
partment for postoperative check-up. 
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.■iiiostlietized and delivered by version and ratlicr difficult extraction. The baby, 
which was stillborn, weighed 4 pounds 12% ounces. Following delivery, the uterus 
bled profusely in spite of pituitary and ergot extracts and was packed from the 
automatic uterine packer. Tliis completel}’ controlled the bleeding and the pack 
was removed at the end of twenty-four hours, following which the patient had no 
elevation of temperature above normal. She went home on the third day. 

CONCLUSIONS 

1. All of these cases were failures in regard to control of uterine hemorrhage by 
oxytocic pituitrin and ergot preparations, even intravenously administered. 

2. In each the bleeding was completely and immediately controlled by this method 
of packing. 

3. In none was there evidence of anj’ infection produced. 

4. An easily comprehensible, compact, and efficient device is described for the 
performance of this frequentlj’ neglected life-saving operation. 


SIAMESE TWINS (THORACOPAGIC) COMPLICATING 
TRIPLET PREGNANCY^^ 

Robert J. McNeil, Jr., M.D., Henry L. Crowther, M.D., F.A.C.S., 
AND Newlin P. Paxson, M.D., P.A.C.S., Philadelphia, Pa. 

(From, the Broad Street Hospital) 

T his congenital abnormality is so rare that a careful review of the recent litera- 
ture shows onlj’ one similar case report. Ilbergi reports a case seen at the 
State Woman’s Clinic at Dresden, in March, 1939. 

This was a 41-year-old, para ii, delivered by a midwife of stillborn Siamese 
twins, followed by a third fetus wliich lived for twelve hours. All were at term, 
all females and having one placenta for the twins and one for the single fetus. 

Wo are, therefore, reporting our experience because of the rarit}’ of such cases 
and in view of the fact that we delivered one living child, after a very difficult 
labor. 

Mrs. H. T., an Italian housewife, aged 25 years, registered in our prenatal clinic 
in July, 1939. On admission she was approximately four months pregnant, with 
no complaints. Last menses occurred March 19, 1939. Calculated date of confine- 
ment was Dec. 26, 1939. 

Family Iiistorj' and past personal history were essentially negative. Physical 
examination revealed no pathologj’. 

The lieight of (he fundus was 20 cm. Pelvimetry was normal. 

Her prenatal course was uneventful and she was admitted to the hospital in 
labor on Hov. 27, 1939, at 11 a.ji., one month before the calculated date of con- 
finement. 

Pains began at 9:30 ..i.ji. on November 27, and the membranes ruptured at home. 
On admission, xdiysical examinafion was normal except a blood pressure of 152/100. 
Urinalysis showed a heavj’ trace of albumin. 

Abdominal examination revealed the presence of twins, E.S.A. and L.S.P. Two 
fetal liearts were auscultated, one on the right side near the umbilicus and the other 
laterally on the left side. Keetal examination revealed a breech presentation witli 
no cervical dilatation. 

The patient was considered a normal case for spontaneous delivery (blood pres- 
sure subsequently dropped to 130/90) and was allowed to progress in this manner. 
At 10 p.ii. after approximately eleven hours in labor she was transferred to the 
delivery room with a footling presentation. 

•Presented at a meeting of tlie Obstetrical Society of Philadelphia, October 3, IS-iO. 
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and lymph nodes all failed to show on gross or microscopic examination any evi- 
dence of metastases. There were no pathologic changes in the heart suggestive 
of organic heart disease. The tumor was described microscopically as being 
formed of large and small areas of atypical smooth muscle cells which varied in 
size and shape. The nuclei were spindle, round, or polygonal in shape, hyper- 
chromatic and revealed numerous atypical mitoses. Between the muscle bundles 
were many large and small areas of typical myxomatous change containing occa- 
sional stellate cells. Several smaller tumor masses of the uterus revealed on 
microscopic examination the typical changes of benign uterine myomas. 

The pathologic diagnosis was: multiple myomas and multiple leiomyomyxosar- 
comas of the uterus with peritoneal sarcomatosis. 

I wish to express my thanks to Drs. J. G. SharnofC and Cyril Solomon from whose 
autopsy and pathologic reports the latter part of this paper freely quotes. 


AN IMPROVED INSUFFLATION CANNULA 
Robert S. Millen, M.D., and Elwood Jones, M.D., Westbury, N. Y. 

T ubal insufflation and uterosalpingography recently was made easier and more 
accurate through the designing, by E. D. Colvin,! of a screw tip cannula, 
which, without pain, maj' be screwed into the external os of the cervix tightly enough 
to ensure against leakage, without need for tenaculum or traction on the cervix. We 
have incorporated into this cannula (A) a stylet cannula (2?), similar to that of an 
old style insufflator, except that the end is closed and the openings are on the side 
(U), thus allowing a smaller tip, which will pass through the internal os easier and at 
the same time lessen danger of traumatizing tissue with the sharp open end. We feel 
that the stylet cannula reaching into the fundus acts as a guide for the screw cannula, 
obviating any false passage, and also insures that a tight internal os does not cause 
obstruction. In addition, it prevents obstruction due to acute angulation of the 
cervix on the body. 
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Fig. 1. 

At the proximal end of the screw cannula is a lock joint (U) which works by 
screwing down, thus compressing a small section of rubber tubing as an expanding 
washer, and forming an airtight seal. At the proximal end of the instrument, which 
is, of course, the end of the inner cannula, a Luer Lok connection (B) is screwed 
on so that a s}'ringe may be applied directly for salpingogram injections, or for a 
Luer Lok connection with an insufflation apparatus. This connecting piece may be 
unscrewed for replacing the small rubber ring in the compression valve. 

In use, the uterine cannula is inserted into the uterus and, wliile being held with 
one hand, the outer screw cannula is slid forward and gradually screwed into the 
external os, until sufficiently snug to be airtight. 

If traction is needed on the cervix to slide the inner cannula past the internal os, 
the screw cannula may be utilized for this purpose by screwdng it into the cervix 
after the inner cannula has reached the internal os. The latter may then be passed 
into the fundus. 

Finally, the lock joint is closed by turning it down in a clockwise direction. In- 
sufflation or uterosalpingography may then be proceeded with as usual. 
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LEIOMYOMYXOSARCOMA OP THE UTERUS 

HEfiBERT J. Simon, M.D., New York, N. Y. 

(From the Gynecological Service of the City Eosyital) 

T he case detailed below is reported because of the interesting clinical history, 
the comparatively rare pathologic entity (as evidenced by a review of the 
literature of the last twenty years), and the fact that this apparently highly 
malignant tumor was restricted as to its metastatic manifestations. 

A 50-year-old, colored female was admitted to the Gynecological Service of 
City Hospital on May 3, 1940, with a chief complaint of pain and swelling of the 
abdomen of eighteen years’ duration. The patient first noticed a painful mass 
in her abdomen eighteen years ago and went to another institution to seek treat- 
ment. There she was told that she had heart trouble and did not need an opera- 
tion. From that date she had seen no physician until two months prior to ad- 
mission. During this interval, the patient had only slight discomfort and con- 
stipation. The last menstrual period was two years ago with no bleeding since. 
A single gravidity resulted in a miscarriage. There was no further relevant 
history. 

Phj'sical e-vamination revealed a chronically ill, colored female of about 50 
.years of age. The head and neck were essentiall.v negative. The lungs showed 
slight dullness to percussion in the left lower chest anteriorly and posteriorly and 
occasional tine rales at both bases. Both diaphragms were raised. The heart was 
normal in size, the rate was regular but somewhat rapid, and no murmurs were 
heard. The abdomen was enlarged beyond that of a term pregnanc 3 ' and filled 
with a hard irregular mass that extended from the pelvis to under the costal 
margin. The mass seemed to originate in the pelvis, was fi.xed, and not tender. 
There was no demonstrable free fluid. Above the umbilicus and just under the 
skin, a circumscribed solid mass about 15 cm. in diameter and relativelj' freely 
movable was palpated. Vaginal e.xamination revealed normal external genitalia 
and perineum. No cervix could be palpated as it was apparentl.v effaced. The 
whole pelvis was filled with the mass. 

The laboratory data were as follows: Blood count: Hb, 9 Gm. (Sahli); red 
blood cells, 3.86 m.; white blood cells, 24,000; differential, CG per cent segmented 
neutrophiles, 19 per cent stab forms, 15 per cent lymphocj’tes. Blood sedimenta- 
tion time: 12 minutes. Urinaij'sis: negative. Blood Wassermann: negative. 

Various diagnoses were made b.v the several members of the staff; mine was 
mammoth fibroids with sarcomatous degeneration. Due to the fact that the tumor 
could not be definitelj' demonstrated to be an inoperable malignancv’, it was de- 
cided to do an exploratorj' laparotonn*. 

On Maj’ S, 1940, under cyclopropane anesthesia, the abdomen was opened. A 
large solid mass was found which arose from the uterus. There were numerous 
smaller tumors, ranging in size from that of a pea to orange, which were attached 
to the peritoneum, the mesenterj*, and the omentum. Another ver.v large mass 
was found in the upper abdomen. This tumor adhered firml.v to the under sur- 
face of the diaphragm and liver. The uterine mass, which extended well above 
the umbilicus, was removed. During this procedure the patient went into shock 
and a transfusion was immediatel.v started. Since the patient’s condition wa.s 
becoming increasinglj' grave, 2,000 c.c. of normal saline were placed in the abdo- 
men, and it was immediatelj* closed. In spite of the transfusion of 900 c.c. of 
blood, the patient failed to recover from the shock and died four and one-half 
hours later. 

The following is a summarv of the findings at autops.v and the pathologic 
report. On opening the abdomen it was found to be filled with a tremendous 
tumor which was round in shape and reached from the diaphragm to the pelvic 
brim. It was not attached to anj' organ but adhesions bound it to the serosal 
membranes of the peritoneal cavity, and it was removed with some difficulty. 
Section of the mass revealed a central cj'stlike cavit\’ and man.v areas of necrosis 
and hemorrhage. There were whorls of pale whitish tissue which were solid and 
homogeneous in character. The parietal peritoneal surfaces were studded with 
small metastatic nodules. Larger nodules (1 to 3 cm. in diameter) were noted 
along the aorta. The heart, lungs, abdominal parench.vmal and hollow organs, 
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IMMEDIATE PUERPEBAL DEATH^' 

An Analysis op 318 Maternal Deaths Occurring Within 
Twenty-Pour Hours op the Delivery op a Viable Inpant 

Henry D. Lapperty, B.S., M.D., F.A.C.S., Philadelphia, Pa. 
(From the Department of Obstetrics, Hahnemann Medical College) 

T he formation of local committees on maternal welfare throughout the XJnited 
States has resulted in the accumulation of much data on puerperal deaths. 
These data offer material which previously was not available for study. Among 
the facts noted is the time interval between fetal birth and maternal death. 
Maternal death within twenty-four hours of delivery of a child, at or beyond the 
twenty-eighth week of gestation, has been selected for this study. The material 
is analyzed to show the frequency, causes, preventability, and avoidable factors in 
such deaths. 

The data were compiled from the records of the Committee on Maternal Welfare 
of the Philadelphia County Medical Society from 1931 to 1938, inclusive. This 
committee classified maternal deaths asU- 2 (1) true maternal deaths, in which 
pregnancy, labor, or the puerperium is directli’’ responsible for the death, (2) 
deaths in which other diseases are the primarj’- cause, but pregnancy, labor, or the 
puerperium is a contributory cause, and (3) those deaths in which pregnancy or 
labor had no effect (nonobstetric). 

The true maternal deaths and those in which the obstetric condition was a con- 
tributing factor were analyzed by the committee to determine if the death was 
preventable or not preventable. If it was preventable, the avoidable factors were 
noted. The opinion of the majority of the committee was the final decision in 
the classification of the death, in assigning its preventability and in the noting 
of the avoidable factors. 

Frequency. — During this eight-year period, 1,587 women who were pregnant or 
in whom the pregnancy was recently terminated died in Philadelphia. Excluding 
abortion and ectopic gestation, 937 (59 per cent) patients died after the pregnancy 
had advanced to or beyond the twenty-eighth week of gestation. Three hundred 
and eighteen pregnant women died within twenty-four hours of the delivery of a 
viable child. Consequently, in this study, a maternal death within twenty-four 
hours of the delivery of a viable child occurred once in every five maternal deaths 
due to all causes, and once in every three maternal deaths in which tlie pregnancy 
had advanced to, or beyond, twenty-eight weeks. 

Causes of Death. — Of these 318 patients, 26 (8 per cent) (Table I) died from 
nonobstetric causes. The remaining 292 (92 per cent) (Table TI) died with preg- 
nancy or labor as the sole cause or a contributory factor in the death. This 
latter group of deaths are classified as obstetric deaths. 

Of the 292 obstetric deaths, 262 (90 per cent) died solely as the result of 
obstetric causes; in the remaining 30 (10 per cent), pregnancy or labor was a 
contributory factor in the death. Of the 292 obstetric deaths, it was noted that 
the three most common causes of death, postpartum hemorrhage (19.5 per cent), 
shock (16.4 per cent), and eclampsia (11.6 per cent), accounted for 47 per cent 
of the deaths while the next three most common causes, placenta previa (9.2 per 
cent), placenta afaruptio (9.2 per cent), and ruptured uterus (6.1 per cent) accounted 
for 24 per cent of these deaths. 

•Read at a moetins of the Obstetrical Society of Philadelphia, May 2, 1340. 
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A HARD RUBBER PLAQUE FOR ANCHORING AND FACILITAT- 
ING THE REMOVAL OF RADIUM APPLICATIONS 
TO THE BODY OP THE UTERUS 

Brooke M. Akspach, M.D., Philadelphia, Pa. 

T here are certain disadvantages in retaining radium with cervical and vaginal 
packing. It favors accumulations of blood or endometrial debris in the endo- 
metrial cavity and the possible passage of minute fragments into the tubes. 

When the vaginal outlet is relaxed, the pack and the rubber tubes containing the 
radium may be displaced by an increase of intra-abdominal pressure from vomiting, 
coughing, or sitting up in bed. 

As the bulk of the pack interferes with urination, catheterization often becomes 
a matter of necessity. One ma}- use a retention catheter but fussj- patients are an- 
noyed; it may predispose to C3’stitis, and there is some pain during its removal. 



Fig. 1. — A, The radium in platinum capsules with walls 1.5 mm. thick is placed in 
black rubber tubes singly or in tandem. One to three capsules are used ; the larger 
number is used in carcinoma of the fundus. The capsules are suitably disposed to 
cover as much of the uterine interior as desired. B, C, D, The anchoring tliread is a 
flsh-line passed first with a sharp needle through the wall of the cervix into the 
cervical canal, then with a thin round point needle through the rubber tubing in the 
midline below the radium, and finally with a sharp needle back to the vaginal surface 
of the cervix about a half inch from the point of introduction. D, E, The ends of the 
thread are carried through the perforations in the plaque .and tied as indicated. F, 
The position of the plaque and the packing at the end of the procedure are shown. 


To overcome these difficulties, for several j’ears I have used with much satisfac- 
tion the hard rubber plaque herewith illustrated. It ensures free drainage from the 
uterus and does awa_v with an.vthing more than a few folds of gauze. Tlie radium i.-^ 
securel}- held in place so that tlie patient maj- sit up or even get out of bed to eiiipt.v 
the bladder. 

Catheterization is avoided; the ijatient's local discomfort is reduced to a minimum. 
The anchoring thread is readil.v accessible at the vaginal outlet and removal of the 
radium is made easj". 
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twenty-four-hour deaths assignable to the physician’s error. One hundred and 
thirty-two (40 per cent) of the 318 deaths that occurred within twenty-four hours 
of the deliver 3 r of a viable child were due to preventable errors upon the part of 
the attending phj’^sician. 

COMMENT 

Anj’’ improvement in maternal mortality rates comes through decreasing the 
preventable deaths. In this stud}' the records indicate that the avoidable factors 
ascribed to the attending phj'sician are frequentty the result of his lack of knowl- 
edge and skill. It is not too much to ask the phj^sician who accepts the responsi- 
bility of obstetric care to be fulty acquainted with normal pregnancy, labor, and 
the puerperium. He should remember that a verj^ large percentage of his patients 
will be normal. Familiarity with the normal will make recognition of the abnor- 
mal relativety easj’. If he is unable to cope adequately with the abnormalities, 
he should seek expert advice and help. In this connection a factor rather fre- 
quently noted was the performance of difficult operations, notably version and 
extraction, bj- physicians inadequately trained in such procedures. Hospital sur- 
roundings make many men too bold and quick in their decision to terminate labor 
operatively. The records show that, in quite a few of these patients, operative work 
was performed when the time of election had not arrived, or had passed. Several 
patients had operative procedures performed after long trial labors without ade- 
quate preoperative rest and preparation. Thej' were deh}’drated, acidotic, and 
tired. Fatal shock frequentty followed. 

Manj' patients in this series did not have the type of prenatal care which 
brought them to their deliverj-' in the best possible physical condition. Quite a 
few showed anemia, and manj’’ of the cardiac patients had insufficient rest 
periods in the latter months of pregnancy. Potential toxemia patients failed to 
have sufficient number of prenatal visits, and those who had actual toxemia had 
little or no observation. X-raj' study of the pelvis was infrequently done in 
patients with cephalopelvic disproportion. X-ray pelvimetry is of great value 
in borderline cases, and is recommended before labor. 

The number of deaths due to post-partum hemorrhage indicates that the third 
stage of labor calls for more careful management, particularlj^ in regard to await- 
ing the complete separation of the placenta before attempts at expulsion are 
made. The manual removal of the placenta was occasionalty incomplete. Quite a 
few patients died from post-partum hemorrhage because of poor contractile power 
of the uterus following operative delivery in cases of uterine inertia. Atony of 
the uterus should be suspected in all patients manifesting varjung grades of 
inertia, and preparations made to combat it following the second stage of labor. 
Several patients died following the exliibition of large doses of pituitary substance 
which caused deep cervical lacerations or rupture of the uterus. Many of the pa- 
tients dying of the various forms of ante-partum or post-partum hemorrhage did not 
receive the benefit of blood transfusions. This procedure was too little utilized, 
especially in the early years of the study. The larger hospitals’ blood banks and 
the more general procurement of donors preoperatively have ameliorated this situa- 
tion to a certain extent, and transfusion always should deserve prime consideration. 

SUMMARY 

1. Three hundred and eighteen (33 per cent) of 937 maternal deaths after the 
twenty-eighth week of gestation occurred within twenty-four hours of delivery. 

2. Two hundred and ninety-two (92 per cent) of these 318 deaths were obstetric 
deaths. 

3. Of the 292 obstetric deaths, 71 per cent were caused by postpartum hemorrhage, 
shock, eclampsia, placenta previa, placenta abruptio, and inversion of the uterus. 

4. Of the 292 obstetric deaths, 171 (58 per cent) were judged preventable. 

5. The preventability of these 171 obstetric deaths were assigned to the physician 
in 132 (77 per cent) and to the patient in 39 (23 per cent). 

6. Since 12,000 women die from all puerperal causes in each j-ear in this country, 
should a similar ratio of preventability obtain as occurred in this study, the elimina- 
tion of the immediate puerperal preventable deaths from the standpoint of the 
physician’s education or skill would save 1,000 lives annually. 



LAFPERTY : IMj\IEDIATE PUERPERAL DEATH 


343 


Table I. Nonobstetric Causes of Death 


diseases 

number 

Total 

26 

Pneumonia (lobar and bronchopneumonia) 

7 

Valvular heart disease 

4 

Acute cardiac dilatation 

3 

Rheumatic and chronic endocarditis 

O 

O 

Acute pulmonary edema 

o 


Miscellaneous, one each of the following: chronic 

rheumatic fever, acute yellow atrophy of liver, influenza, 
purpura hemorrhagica, epilepsy, cerebrospinal meningitis, 
acute toxemia 


Table II. Obstetric Causes of Death 


DEATHS WITH PREGNANCY OR LABOR AS SOLE OB 
CONTRIBUTORY CAUSE 

xo, 

I 292 

PER CENT 
100.0 

True maternal deaths (pregnancy or labor sole cause of death) 

262 

89.7 

Diseases : 



Post-partum hemorrhage 

57 

19.5 

Shock (obstetric, puerperal, etc.) 

1 4S 

16.4 

Eclampsia 

34 

11.6 

Ruptured uterus 

27 

9.2 

Placenta previa 

27 

9.2 

Placenta abruptio 

18 

6.1 

Pulmonary embolism 

13 

4.4 

Toxemia 

10 

3.4 

Inversion of uterus 

8 

2.7 

Sepsis 

7 

2.3 

Nephritis 

6 

2.0 

Pre-eclampsia 

4 

1.3 

Miscellaneous: One each of kidney of pregnancy, vomiting 

3 

1.0 

of pregnancy, puerperal sudden death 



PREGNANCY OR LABOR CONTRIBUTORY TO DEATH 

30 

10.3 

Diseases: 



Acute cardiac dilatation 

5 

1.7 

Mitral stenosis 

3 

1.0 

Lobar pneumonia 

3 

1.0 

Cerebral embolism 

3 

1.0 

Embolism 

2 

0.6 

Myocarditis 

2 

0.6 

Influenzal toxemia 

2 

0.6 

Miscellaneous: One each of pyelitis, rheumatic endo- 

10 

3.4 

carditis, thrombosis in broad ligament (spontaneous) 
acute myocardial failure, myocardial insufficiency, 
cerebrospinal meningitis, cesarean section, cardiac 
decompensation, spinal anesthesia, anesthesia 




Preventdbility and Avoidahle Factors. — ^In the opinion of the analysis committee, 
121 (41 per cent) of the 292 obstetric deaths were unavoidable catastrophies. In the 
remaining 171 patients (59 per cent) of this group, an avoidable factor was judged 
causative of tlie deatli. In the records of the management of these patients, the 
committee found that ignorance or self-neglect of the patient was the avoidable 
factor in 39 (23 per cent), while in 132 (77 per cent) there was an error upon 
the part of the attending physician as the preventable factor. Of this latter 
group of 132 patients, the physician’s prenatal care was inadequate in 10 per 
cent, and his judgment or/and technique in the management of their obstetric 
problem was deficient in 90 per cent. 

Frequency of Ixventy-FourSour Prevehtable Deaths Assignable to Physician . — 
One hundred thirty- two (14 per cent) of the 937 patients who died after the preg- 
nancy had advanced to or beyond the twenty-eighth week of gestation were 
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Spiller, Violet: Duration of Laljour in Primiparae, Lancet 2; 733, 1939. 

In 1,400 consecutive patients delivered by the vaginal route, all of whom 
received analgesics during labor, there was a low but definitely positive cor- 
relation between the age of the patient and the duration of labor. The average 
length of labor of patients between the ages of 18 and 39 was 23 hours and 39 
minutes. Half of the patients had labors lasting less than 20 hours. In the 
age group between 24 and 27 years, which represented nearly two-fifths of the 
total patients, 65 per cent had a shorter than average labor, and half of the 
patients had labors lasting between 7 and 18 hours. 

Carl P. Huber. 

Moir, Chassar: The Occipito-Posterior Positions of the Vertex and Their Com- 
plications, Brit. M. J. 2: 555, 1938. 

A brief discussion of the causes, dangers, and diagnosis of this abnormality 
is offered. The chief cause of the difficulty is thought to be a maladjustment of 
the shape of the fetal head to the shape of the birth canal. Unusual postures 
of the fetus in utero, an increased inclination of the pelvis or a poorly flexed 
fetal head favor nonrotation. When nonrotation, or nialrotation occurs in a large 
pelvis with a small head, or a deficient perineum, delivery is usually easy. Pre- 
quently a mild degree of pelvic contraction accompanies nonrotation. These 
cases are more difficult to manage. 

Radiologic methods of study are new aids in diagnosis. Late engagement 
of the head, and early rupture of the membranes in the absence of disproportion 
between the head and the pelvis are signs of malposition. Fetal heart sounds 
heard in the flank, and peculiar uterine contractions are often present. Labor 
may be obstructed by an edematous scalp. Vaginal examination is essential 
and an anesthetic is required in any case of donbr. before forceps delivery is 
undertaken. 

The dangers to mother and fetus are grave in this condition. Fetal mortality 
is high and puerperal sepsis frequent. 

F. L. Adair and S. A. Pearl. 

Vartan, C. Keith: Cause of Breech Presentation, Lancet 1: 595, 1940. 

From a review of 969 breech deliveries, the author concludes that it is wrong 
to teach that the cause of the breech presentation at term is a pelvic anomaly 
which prevents the head from entering the pelv’s. He believes that the cause 
is the failure of the fetus to undergo a spontaneous cephalic version. Spon- 
taneous version was prevented by an extended attitude of the fetus in 37.3 
per cent of the group studied, by the presence of another fetus in 23.6 per 
cent and b}' prematurity in 9 per cent. These three factors may account for 
70 per cent of breech presentations. In 22.9 per cent of the cases no cause 
was recorded. Placenta previa was present in only 3.2 per cent and dispropor- 
tion in only 1.3 per cent, and for that reason neither can be considered as an 
important etiologic factor. Pelvic tumors, and an abnormally shaped uterus, 
hydrocephalus, hydramnios, and aneneephalj' are so rare as to be of little 
significance in the production of breech presentation. 
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OBSTETRICAL SOCIETY OP PHILADELPHIA 
MEETING OF MAY 2, 1940 
The following case reports and papers were presented: 

A Case of Hematuria Complicated by Pregnancy. Dr. Owen J. Poland. 
Ovarian Pregnancy, Primary or Secondary? Drs. Bernard Mann, D. R. Meranze, 
and Benjamin Leff. (For original article, see page 322.) 

Immediate Puerperal Death. H. D. Laffert}^ (For original article, see page 
342.) 

MEETING OF OCTOBER S, 1940 
The following papers were presented: 

The Emergency Control of Post-partum Hemorrhage: Experience with a 
Supplementary Technique. Drs. C. C. Briscoe and R. A. Wilson. 

Siamese Twins (Thoracopaglc) Complicating Triplet Pregnancy. Drs. R. J. 
McNeil, H. L. Crowther, and N. F. Paxson. (For original article, see page 337.) 

Some Cardiologic Factors of Importance in Obstetric Practice. Dr. W. G. 
Leaman, Jr. 


ST. LOUIS GYNECOLOGICAL SOCIETY 
MEETING OF OCTOBER 17, 1940 
The following papers were presented: 

Endocrine Factors in Gynecologic Disease. Dr. Willard M. Allen. (B 3 " 
invitation.) 

Increased Uterine Response to Pituitrin Following Alkalinization. Dr. Roy 
V. Boedeker. 


BROOKLYN GYNECOLOGICAL SOCIETY 
MEETING OF OCTOBER 4, 1940 
The following papers were presented: 

A Review of 94 Mixed Mesodermal Tumors of the Uterus. Drs. Morris Glass 
and J. W. Goldsmith. (For original article, see page 309.) 

The Toxemias of Pregnancy. Drs. Frank P. Light, D. S. Fettes and N. J. 

Mazzola. 

Iontophoresis in the Treatment of Pelvic Infections. Drs. Charles A. Gordon 
and A. H. Rosenthal. (For original article, see page 237.) 

Local Refrigeration in Genital Cancer. Drs. Charles A. Gordon and Joseph V. 
Cresei. (For original article, see page 281.) 
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possess a well-developed secondary center of ossification at the distal end of 
the femur and usually a smaller secondary center at the proximal epiphysis of 
the tibia, whereas the cuboid will present in only one-half. Two carpals, the 
capitatum and the hamatum, the coracoid center and the medial humeral epiphj^sis 
will be present in 12 per cent, 20 per cent, and 30 per cent of the cases. This 
corresponds very well to the chart for development of the human sheleton (to 
which the authors do not refer) as furnished by Paul C. Hodges, except that 
in the latter’s experience the coracoid usually does not appear until the end 
of the sixth month of extrauterine life. 

They compare these normal cases with 22 infants which were delivered at least 
fourteen days after the estimated date of confinement. Again the x-rays were 
obtained on the newborn infants and not upon fetuses in utero. Slightly greater 
advance in bone development is observed in the postmature group but this is 
usually in the direction of the presence of those centers of ossification which may 
be present at term, but are not as commonly observed as the distal epiphysis of 
the femur and the proximal epiphysis of the tibia. They believe that the size 
of centers of ossification which are normally present in a term infant is a more 
reliable criterion of postmaturity than the actual presence of certain other cen- 
ters of ossification, a conclusion arrived at by members of the Children’s Bureau 
of the United States Department of Labor, who are in the process of tabulating 
the results obtained by x-ra}’s of more than 1,200 newborn infants from various 
gestational periods and in different races. 

This criterion of postmaturity is not practical for antenatal use and is only 
relative^ sound. The authors do not state the incidence of visualization of 
the knee joint in utero, but show three, reproductions of x-raj’s which do not 
prove routinel}’- good intrauterine visualization of the fetal knee joint. It has 
certainly not been the experience in this country that a high degree of visualiza- 
tion in utero is possible even with special positioning of the patient. But if 
this were possible, the average error, which is in the neighborhood of 2.0 mm. 
with our most accurate roentgen methods, would void, for diagnostic purposes, 
such differences as the authors deal with when a bone diameter measures 5.0 mm. 
at term and 7.0 ram. in the postmature. 

Finally, the authors have not taken into account the racial differences which 
do exert a definite influence upon bone development in the human being. They 
show in one of their tables that the female infant is farther advanced in bone 
development than a male infant of comparable gestational age. X-rays from the 
Children’s bureau series show a similar advancement in bone age of the negro 
infant over the comparable white infant. Interestingly enough, the degree of 
advancement in bone development of the female infant over the male, and of 
the negro infant over the white, is essentially the same as the authors have 
found in the postmature over the term infant. Bacial differences might well 
account for the discrepancies which the authors point out in the previously 
reported charts of skeletal development. 

A. L. Dippel. 

Maizels, Gerald; High Puncture of the Membranes; A Eeview of 842 Induc- 
tions of Labour With the Drew Smythe Catheter, J. Obst. & Gynaec. Brit. Emp. 

47: 237, 1940. 

The author reviews his experience in 842 inductions of labor with the Drew 
Bmythe catheter which enables one to do a high rupture of the membranes, 
allowing the escape of from one-half to one pint of liquor amnii. With this 
method one can leave the bag of forewaters intact, thereby lessening the dangers 
of ascending infection, prolapse of the umbilical cord and dry labor. The 
method, in general, is that devised by Hopkins (1814). 

It was found that if surgical induction is preceded by a routine medical in- 
duction a better response is obtained. The patient is allowed to walk about 
after the rupture of membranes and if labor has not started by the third day 
the medical induction procedure is repeated, and if that does not succeed a 
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Crosse, Mary V.: Management of the Frank-Breech Presentation, Brit. M. J. 2: 

113, 1939. 

In a series of 100 cases the child mortality rate ivas considerably reduced by 
using simple methods with no risk to the mother. In the first place, all unnec- 
essary interference was eliminated; and, second, a special effort was made to 
provide a skilled and sufficient staff of attendants for each breech delivery. 

The management of the delivery is kept as simple as possible; there is no 
interference except fundal and suprapubic pressure, unless definite indications 
arise. A leg is pulled down onl}^ when there is definite delay during the second 
stage, as the complete breech is a better dilator than the half-breeeh. In no 
case was it found necessary to bring down a leg during the first stage of labor. 
Traction is not used, as this extends the arms and head. Hot towels are not 
employed, as they obstruct progress and make handling of the infant difficult. 
In no case has the child suffered from this omission. Forceps are used only 
when there is difficulty with the aftercoming head. They are. however, alwaj’S 
boiled and ready for use in emergency. Episiotoiny has been performed in most 
of the later eases of the series, especially in primiparas, as it reduces pressure 
on the infant’s head and also eliminates risk of a third-degree tear. It is done 
while the breech is distending the vulva. 

The risk of stillbirths in this series was 4 per cent and the risk of neonatal 
death, 5 per cent. 

J. P. Greenhill. 

Goethals, Thomas R.: Management of Breech Delivery, Surg. Gynec. Obst. 70: 

620, 1940. 

The occurrence of breech presentation as a problem in the management of 
labor at term may be handled in one of three ways. The obstetrician may convert 
the breech to a vertex by the maneuver of external version; he may deliver 
the infant as a breech through the pelvis; or he may elect to perform cesarean 
section. 

From a study of 2,035 pelvic breech deliveries and 58 abdominal cesarean 
sections in the Boston Lying-in Hospital from 1888 to 1937 inclusive, the fol- 
lowing conclusions have been drawn. 

1. About 7 per cent of primigravidas with breech presentations at term should 
be delivered by section. 

2. Eoentgenographic mensuration of the fetal head in utero has a definite if 
limited value in helping to diagnose fetopelvic disproportion. The ideal method 
of making a comparison of the fetopelvic relationship in breech presentation 
has not yet been determined. 

3. The statistics and experience derived in this study indicate that, if delivery 
through the pelvis is selected as the method of choice, the second stage of labor 
should be terminated by breech extraction under full surgical anesthesia before 
the birth of the umbilicus has occurred. 

Wii-LiAjr C. Henske. 

Stampfel and Tscherne: The Radiological Diagnosis of Fostmaturity in the 

Fetus, Ztschr. f. Geburtsh. u. Gynak. 119: 31, 1939. 

The authors set out to determine the normal state of development of the human 
skeleton by the time of delivery of the term infant, i. e., just which of the 
usually employed primary and secondary centers of ossification are present when 
the infant is born previous to nine days after, but not before nine days in advance 
of the calculated date of confinement. Thej'- show two previously reported charts 
of development of the human skeleton, refer to several others, and point out 
the lack of uniformity in these. 

The experience of the authors with x-rays of 90 term newborn infants, 45 
males and 45 females, leads them to conclude that a term infant will always 
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doses. There is a great individual variation in uterine response to quinine 
and the amount required to sensitize the uterus to normal contraction impulses 
is small. 

R. J. Weissman. 

Sihayama, K., Ogura, S., and Miyata, D.: Fetal Death Due to Quinine, Sankato 

Huzinka 5: 1, 1937. 

At the Japanese Red Cross Lying-in Hospital, the authors observed three 
fetal deaths in a series of 802 eases where labor was induced by means of 
quinine. In one case the mother had received 0.6 Gm. (9 gr.) quinine, the 
second mother had been given 0.9 6m. (13 gr.) and the third mother 1.5 Gm. 
(22% gr.) by mouth and 1.5 Gm. by injection within forty-eight hours. 

J. P. Greenhill. 

Blomfleld, George W.: Administration of Pituitary Extract in the Third Stage 

of Labor, Brit. M. J. 2: 1083, 1938. 

Experiments performed by the writer are claimed to show: (a) that there 
is no danger whatever in giving 1 e.cm. of pituitrin or pitocin during the 
third stage of labor; (b) that the amount of hemorrhage is not much affected: 
in the series there was a tendency to a smaller post-partum loss in the pituitrin 
cases. 

It is not claimed that posterior pituitary extract should be given in the 
third stage as a routine treatment for all cases, nor should control of the 
fundus or the very watchful care that is neces.sary at this stage be relaxed, 
or be replaced by an oxytocic drug. 

J. P. Greenhill, 

Emmrich, J. P.: The Prophylactic Intravenous Injection of Posterior Lobe 

Extract in the Period after Confinement, Miinchen. med. Wchnschr. 86: 329, 

.1939. 

A study of statistics presented by various observers shows that the number 
of men who favor the injection is just as large as the number opposed to it, 
that the effect of the injections cannot be explained entirely by statistics and 
that even in a large amount of material there are sure to be discrepancies 
caused by differences in the biologic processes. 

Used as a prophylactic, the intravenous injection of posterior pituitary lobe 
extract as a routine after confinement offers no advantages. Atonies, Crede 
manipulations, and manual removals occur almost as .often as in women who 
have not had the injection. The differences are very small and lie within the 
limits of statistical errors. 

On the other hand, it is advisable to use the prophylactic injection in 
selected cases of .spontaneous deliveries, in which, as in hydramnios and twins, 
atonic hemorrhages can be • expected as well as in most operative deliveries, 
especially in those with an insufficiency of labor pains. In these cases a 
physiologic course of the third stage of labor cannot be expected. 

Therapeutically, in atonic hemorrhages this intravenous injection is the 
treatment of choice, and if used, it should be followed by an intramuscular 
injection after the delivery of the placenta. The effect of the intravenous 
injection is limited in duration and a definite relaxation may follow, and this 
is the reason why it has not come up to expectations. 

C. E. Pkoshek. 

Corbet, Robert M.: Post-partum Haemorrhage, With Special Reference to 

Partial Detachment of the Placenta, Brit. M. J. 2: 438, 1939. 

The paper deals with the mechanism of separation of the placenta, suggest- 
ing that the Schultze mode, rather than that of Duncan, is the normal one. 



abstracts 549 

second puncture should be performed on the fourth day when the amount of 
liquor amnii withdrawn will usuall.y be 6 to S ounces. 

After high rupture of the membranes, labor begins at various intervals, but 
86 per cent of the cases are in labor within four days. This method is con- 
sidered unsuitable for breech presentation, ' but the safest for the treatment 
of disproportion. 

The author feels that the results obtained indicate that maternal and fetal 
mortality rates are not increased, and the maternal morbidity and .sepsis are 
lower than in any other surgical method of induction. The incidence of prolapse 
of the umbilical cord is not increased. 

William Berman. 

Kreis, J.: The Justification of Rupturing the Membranes and Its Relation to 

Dilatation of the Cervix, Acta obst. et gynec. Scandinav. 19: 52, 1939. 

In the opinion of Kreis, effacenient and dilatation of the cervi.x are neuro- 
muscular phenomena accompanied by physiologic or pathologic inhibitions arising 
in the cervix. The integrity of the bag of waters is either unnecessary or even 
an obstacle to the functional coordination of the uterine musculature. Pre- 
mature or early rupture of the membranes with normal progress of labor con- 
stitutes a natural correction of an inhibitory disturbance. In unfavorable cases 
there is unsatisfactory development of the lower uterine segment and rupture 
of the membranes alone cannot overcome this. Since it is impossible to foretell 
at the beginning of labor with or without rupture of the bag of waters when 
disturbances in the lower uterine segment will arise, the author advocates the 
use of antispasmodics routinely before or after rupture of the bag of waters, 
regardless of whether this takes place spontaneously or artificially. 

J. P. Greeniiill. 

Cattaneo, Piero: Clinical Observations on the Treatment of Dterine Inertia, Asso- 
ciated "With Premature Rupture of the Membranes, with Quinine-Calcium, 

Rassegna d’ostet. e ginec. (Naples) 48: 257, 1939. 

The author observed the progress of labor in 23 patients who had uterine 
inertia with early rupture of the membranes. The inertia was treated with 
intravenous injections of quinine-calcium. The average duration of labor after 
u.se of the drug was eight and one-half hours. 

The uterine contractions proceed with normal force in some cases of pre- 
mature ruture of the membranes but in other cases it may be necessary to 
hasten the labor to save the child. He reviews the literature, German and 
Italian, and observes that the maternal mortality rate is increased in eases 
with premature rupture of the membranes. For this reason the author felt 
justified to use quinine-calcium to effect earlier delivery. 

His series of 23 cases includes 10 primiparas and 13 multiparas. All the 
mothers lived. Two infants were born dead, one of them a monster and the 
other a macerated syphilitic infant. Forceps werr used in 12 cases. The 
membranes had ruptured prematurely more than twenty-four hours in 11 cases. 

The dosage of the drug was: 5 c.cm., intravenously, in 16 cases; 2.5 c.cm. 
in a case dilated 8 cm. when inertia developed; and 6 to 15 c.cm. in divided 
doses, intravenously and intramuscularly, in 4 other cases. 

Cr.AiR E. Folsom E. 

Heyrowski, K.; Dosage of Quinine in Labor, Deutsche med. Wchnschr. 66: 

576, 1940. 

Citing a case of quinine intoxication in which a Werlhof tj’pe of purpura 
appeared, Heyrowski concludes that optimal doses of quinine for the initiation 
of labor lie in the range of 0.002 Gm. per kilo of body weight. The drug 
should not be given in excess of 0.1 Gm. per dose and not more than 3 or 4 
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Cyclopropane was present in the fetal blood in almost as high concentration 
as in the maternal blood. However, only about half as much nitrous oxide was 
found in the fetal as in the maternal blood. 

Judged by biochemic data, cyclopropane as an obstetric anesthetic would 
appear to be perhaps less safe for the infant than the clinical appearance of 
the mother would indicate. 

William C. Henske. 

Smith, Clement A.: Effect of Nitrous Oxide Oxygen Ether Anesthesia Upon 

Oxygenation of Maternal and Fetal Blood at Delivery, Surg. Gynec. Obst. 

70: 787, 1940. 

Judging by the amount of ox 3 -gen reaching the fetus at birth, the data 
presented indicate nitrous oxide and oxygen alone or combined with ether 
to be a less satisfactorj’ obstetric anesthesia than ether alone. 

William C. Henske. 

KUhnel, P.: The Treatment of Uterine Atony in Labor by Means of the Scalp 

Forceps, Acta. obst. et gynec. Scandinav. 18: 4G6, 1938. 

In 14 cases of pronounced uterine atonj' in which there was a cephalic 
presentation, the author used a scalp forceps with a weight attached to it. 
Other methods of stimulating labor pains were tried before this measure was 
employed. The results were so encouraging that the author recommends this 
procedure in cases of uterine atonj’- where other measures have failed and the 
only alternative seems to be a craniotomj'. The author also employed weight 
traction on a scalp forceps in a case of breech presentation. 

J. P. Greenhill. 

Rucker, M. Pierce: Kielland Forceps, Virginia M. Monthlj’- 66: 676, 1939. 

The author states that the Kielland forceps exert practically no pressure 
on the baby’s head when properly applied. The head can flex and extend and 
rotate as the birth canal may determine. For this reason delivery can be 
effected with less force than with anj^ other type of forceps. Rucker on several 
occasions has been unable to deliver the baby with the axis traction forceps 
without using unwarranted force, and then, substituting the Kielland forceps, 
delivered the baby with ease. The classical conditions for forceps applications 
must be present with the Kielland forceps just as with anj^ other model. To 
use the Kielland forceps successfully thej' must be applied according to the 
technique outlined by Kielland, which emphasi.?en accurate diagnosis of the 
position. Because of the ease with which these forceps are applied and the 
delivery effected, the author states that their chief fault is that one is 
tempted to use them when indications for forceps application are not present. 

Eugene S. Auer. 

Daels and de Backer: Prophylactic Symphysiotomy, Zentralbl f. Gynak. 63: 

1119, 1939. 

The writers advocate prophylactic symphysiotomy. Thej' believe that in 
certain eases of cephalopelvic disproportion sjunphysiotomy should be carried 
out before labor begins when the patient is in good condition and not exhausted 
as after a hard labor. Such a procedure is without danger and a minor opera- 
tion. The authors warn against abduction of the thighs in cases of prophy- 
lactic symphysiotonij' because all thej'' want to accomplish is to increase the 
diameter of the pelvis onlj" to 1 cm. so the pelvis may jdeld a little during 
labor. 


J. P. Greenhill. 
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Post-partum hemorrhage is divided into 3 classes; (1) Placental site hem- 
orrhage; (2) true atonic hemorrhage, where there is no bleeding until after 
delivery of the placenta; (3) traumatic hemorrhage, where the bleeding comes 
from lacerations in some part of the birth canal. 

Placental site hemorrhage is said to be caused by failure of the normal 
mechanism of placental separation, resulting in detachment of part of the 
placental margin before the central area has separated, with consequent escape 
of the retroplacental hematoma and loss of its important wedge action. Along 
the line where partial detachment has occurred, the maternal vessels are held 
open and continue to bleed, full retraction of the uterine muscle being pre- 
vented by the portion of the placenta still attached. There are various causes 
for this condition such as twins, hydra mnios, fibroids, low implantation of the 
placenta, short cord, ill advised handling of the uterus, and attempts at expressing 
the placenta before it has entirely separated, morbidly adherent placenta, and 
prolonged operative deliveries. Some occur without apparent cause. In treat- 
ment, where hemorrhage has ceased, supportive measures are indicated before 
attempting delivery of the placenta, but when bleeding still continues, delivery 
should be accomplished promptly. The author discusses the Crede method and 
the manual removal of the placenta, methods of arresting hemorrhage after 
it has been removed, and the use of the oxytocic drugs in this connection. 
True atonic hemorrhage and traumatic hemorrhage are dealt with briefly. 

Feed L. Adair, and John Newdorp. 

Smith, Clement A.: The Effect of Obstetrical Anesthesia Upon the Oxygena- 
tion of Maternal and Fetal Blood With Particular Reference to Cyclopropane, 

Surg. Gynec. Obst. 69; 584, 1939. 

Determinations were made of the oxygen content of arterial and venous 
blood from women during labor. Similar determinations were made upon the 
arterial and venous bloods of 3 groups of mothers and their infants at the 
moment of birth. These 3 groups represented routine deliveries under ether, 
under nitrous oxide-oxygen, and under cyclopropane anesthesia. In the second 
and third groups, the amounts of nitrous o.xide and of cyclopropane were also 
quantitatively determined in the maternal and .fetal bloods. An attempt was 
made to correlate the degree of o.xygenation of maternal and fetal blood with 
the type of anesthetic used, and to discover the relationship between fetal 
anoxemia and the presence or absence of apnea in the newborn infant. The 
following observations seem significant: 

Oxygenation of maternal blood during labor but before delivery an anesthesia 
was comparable to that observed by other authors for maternal blood at delivery 
without anesthesia. The arterial blood during labor showed a slight anoxemia. 

In general, ether anesthesia produced a definite elevation of the maternal 
oxygen capacity, and of the oxj^genation of maternal venous blood. Under the 
anesthesia the fetal oxygenation appeared to be satisfactory. 

Nitrous oxide, administered with at least 20 per cent oxygen, produced a 
definite maternal and fetal anoxemia. 

Under cyclopropane, the maternal blood showed a pronounced elevation of 
o.xygenation in both the arterial and venous specimens. This is probably not 
due to the high concentration of oxygen administered with cyclopropane. The 
blood of infants delivered under this agent was somewhat better oxj-genated 
than those born under nitrous oxide-oxygen. It contained less oxygen than 
the blood of infants delivered under ether, or that reported in the literature 
for those delivered without maternal anesthesia. 

Pronounced anoxemia in the fetal blood at birth was not constantly accom- 
panied by apnea of the newborn infant, except in babies delivered under 
nitrous oxide-oxygen. Fetal anoxemia is probably one of several factors which 
may operate to produce apnea. A surprising degree of fetal anoxemia may be 
associated with a normal onset of respiration. 
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American Board of Obstetrics and Gynecology 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) ■will be conducted at Cleveland, Ohio, by the entire Board from 
Wednesday, May 28, to Monday, June 2, 1941, inclusive, prior to the opening of 
the annual meeting of the American Medical Association in Clevelanxi. 

Application for admission to Group A, Part II, examinations must be on file 
in the Secretary’s Office not later than March 1, 1941. 

Formal notice of the time and place of these examinations ■will be sent each 
candidate several ■weeks in advance of the examination dates. 

Candidates for reexamination in Part II must make written application to the 
Secretary’s Office before April 15, 1941. 

In accordance with the previously announced plans of the Board, the examina- 
tions to be given for the Board’s fiscal year 1941-42 (ending with the Part II 
examination in June, 1942) will be the last for candidates under Group A and 
B classifications. Applications must be in the Secretary's Office at least 90 
days in advance of the announced examination dates, which dates are published 
in the various medical journals. Following the close of the final date for receipt 
of Group B applications (October, 1941) and Group A applications (March, 1942) 
all candidates will be considered in one classification by the Board, -thus doing 
away ■with the junior and senior groups for examination, and all candidates will be 
required to take the Part I examination (written paper and submission of case 
histories) as well as the Part EC examination (oral and pathology). 

Military service will not affect the eligibility of any candidate so far as the 
Board requirements regarding limitation of practice are concerned. Military service 
will under no circumstances be considered as an infringement of any regulations out- 
lined in this Board’s booklet. 

The Board requests that all prospective candidates who plan to submit applica- 
tions in the near future request and use the new application form which has this 
year been inaugurated by the Board. The Secretary will be glad to furnish these 
forms upon request, together -with information regarding Board requirements. Ad- 
dress Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pennsyl- 
vania. 


This Board will hold its annual dinner for Diplomates, and others interested in 
the work of the Board, on Wednesday evening, June 4, 1941, at the Wade Park 
Manor Hotel, Cleveland, Ohio, immediately following the close of the Part II 
examinations, which will be conducted in Cleveland in the spring, immediately 
prior to the opening of the annual A. M. A. meeting. 
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Lundgren, A. T., and Boice, William A.: Knotting of Umbilical Cord, Illinois 

M. J. 76: 451, 1939. 

The authors report three instances of true knotting of the umbilical cord, 
resulting in the birth of stillborn fetuses. They estimate the incidence of 
this anomaly as about 0.3 per cent. The article quotes the views of various 
other writers on the etiolog 3 ’-, mechanism, and effects of knots of the cord. 
It concludes with a complete bibliography of the subject as found in both 
American and European literature. 

Eugene S. Auer. 

Dippel, A. Louis: Hematomas of the Umbilical Cord, Surg. Gynec. Obst. 70: 

51, 1940. 

Hematoma of the umbilical cord, excluding its origin from rupture of a 
large varix or aneurysm of the umbilical vein, is an exceedingly rare com- 
plication of pregnancy and labor, occurring about once in 5,500 deliveries 
at or near term. The great majoritj’' of hematomas occur at approximately full 
term. Essentially one-half of all fetnses whose umbilical cords contain hem- 
orrhagic areas are stillborn. The hemorrhage usually arises from rupture of 
the wall of the umbilical vein, though occasionally the wall of an umbilical 
artery ruptures; and rarely does the hemorrhage arise from the capillaries 
of the fetal end of the funis. The size of the hematomas varies greatly and 
the majority are located nearer the fetus than the placenta. Maternal com- 
plications of pregnancy are neither common nor limited to syphilis and the 
toxemias. The causes of rupture of an umbilical vessel are obscure and probably 
several factors enter into the development of a hematoma in each case. Be- 
fore delivery, the only clinical evidence of the presence of a hematoma of the 
cord is that of fetal distress or occasionally that of vaginal bleeding. 

William C. Henske. 

Friedlander, D.: A Case of Intrapartum Death Due to Intrauterine Rupture of 

the Umbilical Vein, J. Obst. & Gynaee. Brit. Emp. 47: 334, 1940. 

The author reports a case of intrauterine death of a fetus in a primipara in 
whom labor was induced. The cause of the fetal death was due to a rupture 
of the umbilical vein in utero. The mother’s prenatal course had been entirely 
uneventful, and her serologj’’ was negative. She developed some intrauterine 
infection post partum, and the author suggests that this infection may have 
been the etiologic factor in the rupture of this vessel. 


William Berman. 
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111 discussing preventabiiity and assigning responsibility, I have fol- 
lowed no rule or formula. I have relied upon my obstetric judgment, my 
knowledge of the individual case, and whatever experience I might have 
gained from thirty years of such work. I did not find this analysis an 
easy task. I do not believe that any two men would get the same answer. 
From my analysis I have concluded that 52.5 per cent of these deaths 
were preventable. Lest we jump at conclusions, let me hasten to saj’’ 
that it is not a practical, ivorkable percentage. 

The responsibility for these preventable deaths was assigned as fol- 
lows : 

PER CENT 


Hospital doctor 37 

Patient 37 

Hospital routine 12 

Outside doctor 10 

Midwife 4 


I confess to some astonishment at finding that patient and hospital 
professional staff share approximately an equal responsibility. However, 
I think that the largest truly preventable resiionsibility can be assigned 
to the hospital doctor. Perhaps I have been overcritieal in determining 
our bad judgment, but if more leniency had been exercised, the figure 
would still have been too high. If we have such a large reducible factor 
in our own service where constant effort is made as to supervision and 
conservatism, it does not seem fantastic to speculate that probably 25 per 
cent of all colored maternal deaths can be prevented by the improvement 
of professional care alone. There is, of course, a certain irreducible 
figure, but so far as our service is concerned, a more constant and inten- 
sive supervision of the resident and intern staff would have told a differ- 
ent stor 3 L 

Errors of commission on the part of the attending staff were relativety 
rare, errors of omission more frequent. During this period, the resident 
was given too much responsibility, oftentimes a responsibility requiring 
the judgment and dexterity of a larger experience. I am inclined to 
think that residents and interns on colored obstetric services are gen- 
eralljr given more responsibility than they are capable of assuming and 
that this is a real cause for some of the obstetric deaths in colored women. 

The preventabiiity and responsibility as assigned to the patient is in- 
aecnrate, rather illogical, and requires discussion. A preventable per- 
centage of 37 assigned to the great majority of negro women is an 
illusion. If Ave consider the ignorance and the poA^erty of the Negro race 
and all of the economic and social complications that go with ignorance 
and poA^erty, most of these deaths cannot now be prevented. Indifference 
is a larger factor than is realized. Manj’- more jmars are needed to cor- 
rect fundamental causes. 

Granted that there is much room for professional improA^ement, con- 
siderable experience leads me to belieAm that a more sustained and per- 
manent improvement must have as its background some education of all 
women. 
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PEESIDENTIAL ADDRESS* 

Some Remarks About Maternal Mortality 
In the South 

Jaimes R. McCord, M.D., Atlanta, Ga. 

M aternal moi-tality in the South is high. This high rate is_ in 
large part in negro women and in rural white women ; those living 
below even a moderate subsistence level. Many factors make difficult an 
accurate study of maternal mortality in such women. I have long pon- 
dered the real situation. This study is in part an effort to clarify my own 
thoughts, and to try to obtain an accurate evaluation concerning the 
high maternal mortality in negro women. 

Mj’- remarks haA^e as a background the deaths of 97 colored pregnant 
Avomen. All of these deaths occurred on our obstetric service at Grady 
Hospital in the city of Atlanta. The hospital is entirely charity and the 
only one available to a colored population of approximately 150,000. 
The service has accepted the hospital deaths of all pregnant Avomen. The 
deaths were consecutNe and no corrections Avere made. Deaths from 
ectopie pregnancy were not included. 

The care of these AVomen was beset Avith many difficulties, Avhich those 
of you Avho haA^e serAnces in similar institutions can accurately CA^aluate. 
The complete service imdered these Avomen Avas not the best. I feel sure, 
hoAA'eA^er, that it AA'as much better than the aA’^erage service receiA^ed by 
negro women in the South. One statement can be made Avithont equh'o- 
cation ; it was uniformly conserAmtive. I might say here that the uneor- 
rected mortality rate on our sei’Ance is 5.6 per 1,000 pregnant Avomen. 
This includes obstetric and nonobstetrie deaths. 

•Given at the Annual Meeting of the American Association of Obstetricians. Gyne- 
cologists and Abdominal Surgeons, Excelsior Springs, Mo., September 26 to 28, 1940. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their ‘ ‘ Original Communications. ’ ’ 
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parently normal when admitted. About one-third of the total number 
either delivered or ahoi’ted on the outside. The causes of death were : 


Peritonitis 24 

Bacteriemia 9 

Bacteriemia and peritonitis 2 

Sepsis 5 


The fact that one-third of the septic women who delivered in the hos- 
pital were operated upon is questionable. There seemed to be a direct 
staff responsibility of about 12 per cent. Hindsight is better than fore- 
sight. Decisions were largelj’’ eonseiwative, and if repetition were possi- 
ble I do not see how they would be materially changed. The midwife and 
the outside doctor were relatively unimportant in this group. This is be- 
cause the clinic during 193S cared for 91 per cent of the colored obstetrics 
in the city and county. Only 64 live babies were delivered by mid'wives 
in 1938. Parenthetically, it is my opinion that, if colored midwives (bad 
as they are) were abolished under present conditions, colored maternal 
mortalitj^ in the South would immediate!}^ increase. 

As chief of the seiudee I am most concerned with the fact that I have 
attributed the primarj’- responsibility for 15 per cent of the septic deaths 
to our hospital Z'outine. This figure is not an accurate one, nor do I 
believe it is possible to get an accurate figure. But when apparently 
nomal women enter the hospital and die of sepsis, the only honest con- 
clusion one can reach is that infection probably occiUTed after admis- 
sion. I feel sure that such women are a constant worry to everj'’ chief of 
obstetric sendee in a general municipal hospital. DeLee has said, ‘ ‘ The 
environment has much to do with the causation of puerperal infection.” 
There are general hospitals of good and bad obstetric environment. The 
lack of improvement of a poor environment is often not any fault of the 
professional staff. Constant effort, constant suizendsion, and uniform 
conservatism in a bad environment cainiot prevent the occasional death 
from sepsis. I am reasonably certain that half of tliese deaths from 
sepsis were not preventable with the present economic and intellectual 
environment of the patients. 

Though diflScult to prove, I am certain that criminal abortions are 
rapidly increasing with the urban negress and ivere the cause of more 
than a fair percentage of the deaths in this gi’oup. There seems to be 
an idea, I’ather general, that the negro is a better obstetric risk than the 
white. She is on the average not a good risk, and is always a likely 
candidate for infection. There are any number of reasons why this is 
tiTie. Perhaps the most important is her low resistance caused by an 
unbalanced and deficient diet. Marked anemia is frequent. The colored 
obstetric patient is most often stoical and likely to give one a false sense 
of security. Too often they do not have what it takes for a comeback 
after a long, hard labor. Superstitions, Amnereal infections, poor hy- 
giene, and a pernicious eiiAdronment are influencing factors. 

Pre-eclampsia and eclampsia caused 23.5 per cent of the obstetric 
deaths. It is probable that the rate of deatli from the Dvo diseases in 
colored women approximates 35 per cent. It seems worthy of emphasis 
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The devastating mortality in the South is among the negroes and 
whites living below a subsistence level. This group does not fare so 
badlj'" in larger cities with municipal hospitals, but even here, the rate 
Avould be considerablj^ lowered by a better economic background. I am 
unable to see how good obstetric care can uniformly be given these women 
when such care is measured in terms of professional seiwice alone. 

I studied eveiy record in this series, most of them several times. Aii- 
proximatelj^ 30 per cent of these women did not die because of obstetric 
conditions. The causes of these nonobstetidc deaths might be informative. 


Uremia S 

Hypertensive heart disease 5 

Pneumonia 4 

Pulmonary tuberculosis 2 

Miliary tuberculosis 1 

Pulmonary embolism 1 

Chronic nephritis 1 

Rheumatic heart disease 1 

Carbuncle of kidney 1 

Esophageal stricture 1 

Thrombosis cerebral artery 1 

Peritonitis 1 

Ruptured bladder 1 

Spinal anesthesia 1 


Uremia and hypertensive heart disease were the causes of approxi- 
mately half the nonobstetrie deaths. This was to be expected if one 
realizes the prevalence of chronic vascular disease in negro women. One 
wonders how many such deaths incorrectly diagnosed, creep into our 
southern rates. I realize that with some of these women it is difficult to 
determine whether pregnancy did or did not hasten death. Proper treat- 
ment of several of them would probably have delayed death, nevertheless, 
they are not obstetric deaths and they falsify our rates. Midwives do 
approximate!}'' 80 per cent of the colored obstetric practice in the South. 
Infonnatiou concerning the nonobstetrie deaths among these women is 
not accurate or sound and the statistics reported from such information 
are misleading and unfair. It is my opinion that 75 per cent of these 
nonobstetrie deaths could not have been prevented regardless of any 
care that might have been given. Two were probably j)reventable, two 
refused ad-vdee, and as a result death was hastened, and pregnancy ap- 
parently hastened the death of three. 

This study, as most similar ones, shows puerperal infection to be the 
“captain of death” for negi-o mothers. Nearly 60 per cent of the ob- 
stetric deaths were from sepsis. Abortal sepsis accounted for 40 per cent 
of all deaths from sepsis. Knowing that these were in a general munici- 
pal hospital, one inunediately begins to question what was wrong and 
what the real cause behind such a staggering fignre. Pacts reveal what 
might be called obstetric helplessness. In 58.5 per cent of the women, 
the membranes had ruptured prior to admission. An equal percentage 
had fever when admitted. When fii’st seen half of them had symptoms 
and signs of infection. Of the others, 25 per cent had definite pathology 
when first seen. Just one mother out of four who died of sepsis was ap- 
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lu the entire series, 25 per cent had some operation before, during, or 
after delivery. All but two of the operations were done in the hospital, 
most of them by an experienced obstetrician after due deliberation. If 
similar circumstances were repeated few of the procedures would be 
changed. The total operative incidence of our clinic in 5,000 consecutive 
deliveries, including abortions, is 3.96 per cent. This figure includes 
such simple procedures as packing the vagina. However, a critical 
analysis seemed to show that one-half Avere preventable, and in one-third 
the responsibility was placed vnth our professional staff. It was al- 
together too evident that more operative responsibilit}’' Avas delegated to 
the resident than he was capable of handling. 

Four placentas Avere removed manually, tAvo before admission and two 
after. All patients died of sepsis. Only one out of four of the Avomen 
operated upon could have been called neglected Avhen admitted. The 
operations done were : 


Manual removal of placenta 1 

Supravaginal hysterectomy 3 

Breech, extraction 2 

Secondary abdominal pregnancy 1 

Forceps delivery 5 

Attempted breech extraction and extraperitoneal 

cesarean section 1 

Hysterotomy and sterilization 2 

Internal podalio version 1 

Internal podalic version and manual removal of placenta 1 

Diihrssen's incisions and forceps 2 

Craniotomy 1 

Therapeutic abortion 1 

Spinal anesthesia 1 

Cystoscopy 1 


Five died from the accidents of pregnancy and labor. One woman 
Avith an inverted uterus, Avho had been delivered by an outside doctor, 
Avas dead when admitted. Four died with ruptured uteri. One was 
eared for on the outside by a doctor, and another by a midAvife; both 
died undelivered. One spontaneous rupture occiu'red during an ap- 
parently normal labor. The intern recognized the complication too late. 
The last was ruptured during a breech extraction Avhich Avas done by 
a resident. This death should properly be assigned to the attending 
obstetrician. 

So the story goes. A veritable hodge-podge of conditions and cii’cum- 
stances. Accurate eAnluation seemed almost impossible. We doctors 
indisputably played an unenviable role. HoAvever, there are other 
problems that should be considered and must be solved before southern 
maternal mortality rates are comparable Avith those of other sections of 
the nation. 

What inherent conditions, over Avhich Ave physicians have no control, 
are in some measure responsible for our high maternal mortality rates ? 
Webb, in his little book Divided We Stand, sa.ys, “The North and the 
South are about the same age. One had its cultural beginning in 
Massachusetts in 1620 ; the other made a start at JamestOAvn in Virginia 
thirteen years earlier. At that time there Avas not perhaps any great 
difference between the people of the two settlements. History and 
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tliat 5 of these 16 women died of pre-eelampsia. Seven did not live 
twenty-four hours after admission, 2 delivered outside and 6 died un- 
delivered. Five delivered spontaneously and 3 had forceps operations. 
Parentheticallj^ the diseases were not the indications for the forceps 
opei’ations. There was one death from pernicious nausea and vomiting’. 
Severe foi’nis of this condition are rare in the negro. The responsibility 
for the deaths was charged to the staff in 4 instances, to the patient in 
9, and to the midwife in 1. Speaking- praeticallj^ and so far as technical 
care was concerned, at least 50 per cent of these deaths were not prevent- 
able. Here again the uncontrollable factor is the patient, the old story 
of money and environment and the lack of realization of her responsi- 
bilities. 

I believe that the major factor in southern obstetric mortality is the 
patient hei'self. In making this statement I am not tiying- to shirk pro- 
fessional responsibility. Obstetric mortality reports are likely to be mis- 
leading if not compiled from intelligent information. I am inclined to 
think that too much published data from our section of the country liaA-e 
been gathered Avithout an accurate obstetric background. I do not see 
how there can be a sustained and substantial improA^ement in southern 
maternal mortality Avithout a paralleled economic improvement. 

Sj^ihilis has a high incidence in the negro. It has been said that the 
disease has much to do Avitli the high death rate of colored mothers. I do 
not believe that this is true. This stud}'- helps to substantiate mj' belief. 
One or more blood Wassermann tests Avere done on all but 8 of the 
women. Twenty per cent Avere positive, Avhich is about the average figure 
found in pregnant negi’oes. Of the last 2,691 Wassermann tests done in 
our clinic, 21.5 per cent Avere ijosith'e. Only 5 of the 18 Avomen AAuth 
syphilis had chronic A'ascular disease, and in 2 of these the A'ascular dis- 
ease Avas a contributory factor in the deaths. The environment that is 
largely the cause of such a high incidence of syphilis is the major cause 
of the high death rate in such Avomen. The causes of death in these 
sj-philitic Avomen Avere : 


Sepsis S 

Pre-eclampsia 2 

Eclampsia 2 

Ablatio placentae 1 

Hyperemesis 1 

Ruptured uterus 1 

Pneumonia 2 

Congenital heart failure 1 


Hemorrhage Avas the cause, or Avas thought to be a contributory factor, 
in 12 of the 68 obstetric deaths. Two had deliA-ered when admitted. An 
ablatio placentae, a cervical laceration, and a post-partum hemorrhage 
Avere directly the causes of 3 deaths. A more experienced house staff 
could probably haA'e preA'ented these. A marg’iual placenta preA’ia Avas 
probably a factor in one death and post-partum hemorrhage perhaps con- 
tributed to 9 others. SeA'en of the 9 died of sepsis and 2 of eclampsia. 
The loss of blood in our clinic is not measured but estimated. Perhaps 
hemoiThage Avas a larger contributory factor than I realized. 
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Nearly tliree-fourths of our population depends upon a^deulture for a 
living. The average farm income in the South is $186 as compared to 
$528 elsewhere. Ever since the AVar between the States, the South has 
been the poorest section of the nation, despite the fact that nature en- 
dowed her Avith tremendous wealth. One-half of all farmers are tenant 
farmers, and their income is far below the southern average. Truly 
they ai*e the peasantry of the United States. The South, with more than 
half of the farmers in the country, has less than one-fifth of the farm 
implements. More than half of all southern farmers depend upon cotton 
alone and cotton has long been an economic hazard. The one-crop system 
is changing, but the waj'- is long and hard. 

The South has less than one-third of the nation's farmland, but has 61 
per cent of the land erosion. It loses each year more than $300,000,000 
worth of top soil. OA'^er 22 million acres of once rich land eamiot he 
reclaimed. In the southeast an area as large as South Carolina has been 
gullied and Avashed away. It is estimated tliat in Alabama and Georgia 
alone 56,500 farm families are living on land too poor to support them 
under anj’’ sj^-stem of agriculture. 

The poorest rural area in America has the greatest number of people. 
The birth rate of the South exceeds that of any other region. It has a 
lai'ger percentage of early American stock tlian any other region in the 
United States. The natNe bom comprise 97.8 per cent of the populatioH, 
of which 29 per cent are colored. There are 9 million negroes in the 
South, rapidly shifting to the larger centers, Avith probably one-half of 
them a liability to the community in Avhich they live. Increasing com- 
petition for jobs has upset the balance of emplo.yment between Avhite and 
negi’o, unemployed white people seeking and glad to get jobs heretofore 
held by negroes. 

In the South there are fewer productiA’’e adult Avorkers and more de- 
pendents per capita than ehscAA^here in the country. One child in eight, 
born and educated in Alabama or IMississippi, becomes an asset to some 
other state. Of all the eminent scientists born in the South, one-half are 
living elseAAdiere. Productive middle age groups leave the South in the 
greatest numbers, tending to make the South a land of the very old and 
the young. 

Hookworm, malaria, and pellagi-a are real problems and public health 
work suffers from inadequate tax receipts received from a relatiAmly 
small percentage of the people. In 1937 the average income from in- 
terest and dividends in the South was $17.55 as compared to $68.97 
elsewhere. Too much of profit from southern industries goes to outside 
financiers in the form of diAudeuds and interest. State taxation does not 
reach such moneys. Just as in education, the funds that are needed for 
public health smply are not aAmilable. 

These pessimistic and gloomy conditions are not because Ave Avant 
them and not because we are not trying to improve them, howeAmr, I 
believe you will aguee Avith me that such conditions are bound to in- 
fluence maternal mortality. 

Certain economic interests will in time correct many of them, but as 
Edwin R. Embree says, “There is danger here. What shall it profit the 
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tradition tell us that the one was Puritan and the other Cavalier; that 
one was stem and introspective and the other g-aj^ and zestful. Perhaps 
there were some differences in temperament and in inlierited tradition, 
but these may be disregarded in the assumption that had the Puritan 
been set down in Virginia, he and his children would have become good 
Southerners, and had the Virginian been set down in Massachusetts, he 
and his children would as surely have become New Englanders.” 

The War between the States was devastating to Noi*th and South. 
The South paid a terrific economic price. But great as this was, it was 
not neaiijr so harmful as the political carpetbaggers that came later. 
The North held military and political control of the South until 1876. 
Toda}^ the North is the economic master of the South. This has not 
happened ivith the knowledge and abetting of the average northern 
citizen and no criticism is intended or implied. However the economic 
unbalance in the nation toda 3 ’- is in large part due to this unbalance in 
the South. Economists saj^ that it must be remedied before an average 
prosperitj'- can be sustained. 

Illiteracy is four times as prevalent in the South as in the rest of the 
Nation. The average expenditure on education per child is about half 
that of the eountrj^ as a whole. To quote Webb again, “ Illiteracj'' is ex- 
plained bj’- the presence of the negro in the South. But this is only an 
explanation. The fundamental reason is the lack of means. Beneath the 
ignorance of the South is not the will to be ignorant, nor an indifference 
to the advantages of education. It takes money to educate people, to pay 
teachers, to buy books from northern publishers, and to build the little 
red schoolhouse so dear to the vote hunting politicians. Let us recall that 
out of every 100 dollars deposits in banks, the South has less than 
10. . . .” The South must educate one-third of the nation’s children 
with one-sixth of the nation’s school revenues. Teachers compare 
favorably with other sections ; this in spite of the fact that the average 
annual salaiy of a teacher in Arkansas is $465 as compared to $2,361 in 
New York. The total endowments of all its colleges and universities are 
less than the combined endowments of Tale and Haiward. Our Uliteracy 
is not the result of indifference. The South collects about half as much 
per person in taxes as does the nation as a whole, but she devotes a larger 
share of her income to schools. For the South to spend the national 
average per pupil, an additional quarter of a billion dollars per j^ear 
would be required. Our economic mastei's do not pay their share of the 
cost of southern schools and institutions. The magazine Look in the 
issue of November 21, 1939, said, “For 70 years the South has been the 
victim of absentee ownership, advei-se freight I’ates and tariffs. Today 
it is poor and ignorant, not because it wants to be, but because its eco- 
nomic masters have so decreed.” Practicallj'' all of the money the 
South spends for insurance, automobiles, groceries, machinery, and other 
items too numerous to mention quicklj’- leaves for parts unknown. 

The average income in the South is half of what it is elsewhere. Com- 
prising 28 per cent of the country’s popidation, the South in 1934 paid 
about 12 per cent of the total income tax. This was $1.28 per capita and 
varied from 24 cents in IMississippi to $3.53 in Florida. 
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In the following report, we are not going into the endocrine side 
of the problem. Since the work of Zondek,^ Aschheim,^ Allen,® Hart- 
man,^ Novak,® and many others, the stimulating influence of the anterior 
lobe of the pituitary body has to be regarded as a well-established fact. 
Without this gland and its gonadotropic hormone there is no ovulation. 
This hormone (prolan A) stimulates the follicular growth. 

In some animals (rabbits) who ovulate after cohabitation, a nervous 
stimulation of the hypophysis takes place which brings about an addi- 
tional increase of the gonadotropic hormone. Within eight to twelve 
hours, this leads to the rupture of the follicle. In man and many other 
mammalians who o-vuilate independent of cohabitation, we have to 
admit “our ignorance of the exact hormonal factors concerned in 
ovulation” (Novak®). 

However, as mentioned above, while lacking details, the fundamentals 
of the endocrine stimulation of ovulation can be regarded as well 
established. 

Knowing the stimulating influence of the anterior pituitary, we 
take the rupture of the follicle for granted, not realizing that we are 
dealing with a mechanical process Avhich requires definite anatomic 
histologic preparations. In regard to the Graafian follicle, one might 
feel that this is a cyst which must burst after it reaches a certain size 
and after the inside pressure becomes too great. If that would be a 
sufficient explanation, why do other cysts in the ovary, pathologic 
cystomas, etc., frequently reach the size of a child’s head and more, 
and yet rarely rupture? There must be a histologic difference. 

Before reporting our work and the resulting findings, we shall look 
over the explanation of the mechanism of ovulation in the literature. 

In former days Avhen endocrinology was an unknown field, many 
theories in regard to ovulation were developed. 

Pflueger,6 in 1859, believed that peristalsis of the ovary was a cause of ovula- 
tion. The action of smooth muscle fibers Avas supposed to bring about the rupture 
of the follicle. Henle,^ hou-ever, in 1866, opposed this theory by showing tliat 
smooth muscle fibers accompanying major arteries in the ovary never extended into 
the ovarian stroma. Over sixty years later the muscular theory was reA’ived by 
M. S. and E. P. Guttmacher,® in 1921, who described smooth muscle fibers in the 
theca externa of the follicle of swine. There is little histologic evidence for the 
action of smooth muscle fibers in ovulation. I have never found cells in the theca 
externa which could be considered as smooth muscle fibers. 

Another theory of ovulation regarded active or passive hyperemia as the actual 
cause (Dahlmann,9 Bayer,io and others). This idea goes back to the time when 
it was believed that menstruation and ovulation occurred at the same time, and 
has since been discarded. 

A third theory concerned the possibility of enzymes being able to digest the 
internal lining of the follicle. Schochetn felt that there were proteobdic ferments 
in the liquor of the follicle. But, as pointed out by Smith,i2 there is very little 
direct evidence for their existence. 

The most popular mechanical explanation of ovulation is that the increased 
pressure within the follicles precipitates expulsion of the ovum. 

E!oeUiker,i3 in 1874, felt that a sudden increase of liquor production takes 
place which causes rupture of the follicle. Schaffer,!^ 1920, favored the same 
explanation. 

Robert Meyeris has stated that the bursting of the follicle depended upon the 
relationship between the pressure inside of the follicle and the counterpressure of 
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Soutli to steel mills and cotton factories simply to become an- 

other South Chicago or Pittsburgh river front. What is the benefit of 
an increase in agriculture if it mereh’- means that two stalks of cotton 
grow where one grew before, while the farmers starve. Why bigger 
schools if the children simply leaim more rote lessons? Even better 
health is but little gain unless robust bodies house minds and souls. The 
South needs material betterment and tliere is every prospect that she 
■will get it. But the great problem before the region is in getting 
possession of an abundance of things, to save her soul. Let us stop 
pitying ourselves over the ravages of a war which was ended seventy-five 
years ago. Let ns cease mourning OAmr an ancient Golden Age which 
in reality was never A’^eiy golden, which at best had but flecks of gilt 
scattered sparselj’' over great stretches of poverty’', illiteracy and human 
exploitation. The gloiy of the South is not in the past but in the 
future. ’ ’ 

I close with an optimistic prediction that is irrelevant to the subject 
discussed. This country’s God-given heritage of liberty and democrae.y 
must be saved, and will Idc saved, largely by the conservative South. 

Note: Much of the factual material -mas obtained from “A Report on Economic 
Conditions of the South” prepared for the President and from Divided ^ye Stand by- 
Webb. 


THE THECA CONE AND ITS TROPISM TOWARD THE OVARIAN 
SURFACE, A TYPICAL FEATURE OF GROWING HUMAN 
AND MAMMALIAN FOLLICLES^' 

Foundation Prize Essay 

Er-svin 0. Strassmann, M.D., Houston, Texas 

T he ovaiy is the only gland ■udth external secretion which does not 
have ducts or some permanent outlet. This is one of the anatomic 
differences between the ovaries and the testes. The latter possess a 
wide system of tubules and excretory ducts for the spermatocytes, while 
there is no similar provision made for the excretion of the ova from 
the ovary. 

Ovulation, the delivery of the unfertilized ovum from the ovary, is 
a mechanical process governed by hormones as is childbirth, the deliveiy 
of the fertilized ovum from the uterus. In childbirth, on account of 
practical needs, the mechanical part of the process has been studied 
carefully. In regard to ovulation the opposite is the ease. We Imow 
fairly Avell the endocrine stimulation, but the mechanical preparation 
has not been worked out sufiieiently. In childbirth, we are dealing -with 
a gross anatomic procedure, which can be readily studied and observed. 
In ovulation we are dealing with microscopic histologic changes which 
are diff icult to interpret concerning their physiologic function. 

^ *Read at the Fifty-Third Annual Meeting* of the American Association of Obstetri- 
Abdominal Surgeons, Excelsior Springs, Mo., September 26 to 
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group is found closer to the surface again. There is a typical ascent of the fol- 
licles in Group 4. Group 5 is found even closer to the surface than Group 4. 
Finally, follicles larger than those in Group 5 are visibly protruding over the surface. 

How can we explain the descent of the small and the ascent of the 
large follicles? 

The first movement, the descent of the small follicles, is a passive 
one which is easy to understand, since the ovarian cortex offers more 
resistance than the stroma. The growing little follicle, therefore, ex- 
pands toward the hilns, following the line of least resistance. 

The second movement, the ascent of the large follicles, is much more 
difficult to understand, because this movement is an active one which 
takes place against the resistance of tlie cortex. How is this brought 
about ? 


II. THE ECCENTRIC GROWTH OF THE THECA LAYERS 

In Table I, we observed that the appearance of the theca layers 
coincided wth the ascent of the follicles. There are no theca layers in 
the two smaller groups. Thej’’ are seen developing in the middle-sized 
group when the follicles have reached the deepest point in their migra- 
tion. These theca layers when they first appear in growing follicles 

are equal at all sides. It is in this group that the formation of liquor 

sets in, usually in the peripheral pole of the membrana granulosa. 

In the two larger groups, a decisive change takes place. There is a 
one-sided thiclmess of the theca interna present at the upx>cr hemisphere 
of the follicle. In other words, the theca interna grows eccentrically 
toward the ovarian surface. ' 

The closer the follicles are found to the ovarian surface the larger 
they are and the more outspoken is the difference between the wide 
theca interna at the upper hemisphere and the thin theca interna at the 
lower hemisphere, at the upper pole being finally eight to ten times 

wider than at the lower pole. Tliis one-sided thiclmess of the theca 

interna is soft, because it consists of crowded, fast multiplying cells 
with many mitotic figures. The theca externa, on the other hand, is 
rich in tissue fibers and poor in cells and, therefore, hard. It is wide 
around the lower hemisphere of the follicle and thin at the upper 
hemisphere toward the ovarian surface, thus like a goblet keeping the 
growing follicle from expanding to any other side except where the 
soft and fast growing theca interna provides an area of lower resistance, 
which is toward the ovarian surface. 

After these facts had been established in human ovaries, the third 
step Avas to study the ovaries of other mammalian orders, because we 
loiow that there is no important histologic feature in human beings 
which is not found in animals as well. 

HI. THE THECA INTERNA CONE 

The one-sided thickness of the theca interna toAvard the ovarian 
surface Avas found in human ovaries. The first animal Ave used in 
order to study this condition in mammals Avas the cat. TAventy-tAVO 
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the surrounding tissue. J. T. Smith , 12 as a result of verj' interesting experiments 
reported in 1937, found tliat there exists an increased osmotic tension in rahbit 
follicles after injection of pregnancy urine. 

There is no donbt that the intrafollicnlar pressure plays a role in 
the final rupture of the follicle. To accept this fact, however, as the only 
explanation of the mechanism of ovulation is as much justified, as to 
accept the rupture of the membranes and the preceding osmotic ten- 
sion within the uterus as a sufficient explanation for the mechanism 
of labor. The increased intrafollicnlar pressure can be accepted as a 
fact as proved by Smith.^^ This is, however, the very last phase which 
immediately precedes the bursting of the follicle. 

Our problem is to establish the sequence of events which lead to this 
final stage. If we examine sections of ovaries of women and mammals, 
we find invariably the growing follicles deep in the ovarian stroma, 
while the primordial follicles are found close to the surface. How, 
then, do the follicles manage to return to the surface? As long as we 
cannot answer this question, we do not know why they finally rupture. 

It has been my endeavor for a period of over eighteen j^ars to study 
microscopically the histologic changes which culminate in ovulation. 

I. THE RELATIONSHIP BET\VEEN THE SIZE OF THE FOLLICLES AND 
THEIR DISTANCE FROM THE OVARIAN SURFACE 

The first step in approaching our problem was to find out whether 
there exists a definite I’elationship between the size of the follicle and 
its distance from the ovarian surface. 

Six normal ovaries from women between 20 and H years of age were cut in 
serial sections. Sixty-two growing follicles were observed. Their diameter was 
measured microraetrically as well as their distance from tlie ovarian surface where 
they were found nearest to the albuginea. Depending on the size of the follicles, 
5 groups were formed (Table I), and the average distance from the ovarian sur- 
face calculated for each group. Primordial follicles were not included because tliey 
are in a resting stage and always found close to the surface. Follicles over 0.3 
mm. diameter were not included, because in this group protrusion of the ovarian 
surface sets in, which makes measurement of their distance from the surface un- 
reliable. All important changes take place in the groups from a diameter of 0.1 
mm. to that of 0.5 mm. Table I shows the results. 


Table I. Size op Follicle axd Its Average Distance From Surface of Ovary 


GROUP 

SIZE OP FOLLICLE 

MM. 

AVERAGE DISTANCE OF FOLLICLE FROM 
OVARIAN SURFACE 

MM. 

1 

Less than 0.1 

0.65 

0 

0.1-0.2 

0.S2 

3 

0.2-0.3 

1.3-^ 

' 4 

0.3-0.4 

0.91 

5 

0.4-0.5 

0.5 


•Development of theca. 


There is first a descent of the small follicles from the area of the primordial 
follicles into the ovarian stroma. The longest average distance (1.3 mm.) from 
the surface is reached in the third group. Here is the turning point. The next 
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The smallest follicle loith a theca cone was found in a rabbit (Fig. 1). A group 
of about twelve theca cells forms a triangular roof on top of the limiting mem- 
brane which includes just one row of granulosa cells and the ovum. This follicle 
has otherwise no theca at all. 'While the ovarian stroma surrounds this young 
growing follicle at all other sides as it does the adjacent primordial follicles, a 
group of cells with bigger nuclei and different in shape and arrangement at the 
upper liemisphere form a triangular wedge. The axis of this cone points toward 
the area of the primordial follicles. This is the beginning of the theca cone. 

The next group of follicles shows the theca cone more distinctly. Fig. 2 illus- 
trates a small follicle of a cat. The granulosa has grown into several layers of 
cells. The follicle becomes elliptic in this phase because the granulosa grows faster 
at the upper and the lower poles than at its sides. In the peripheral pole, the 
formation of the liquor is just beginning. On top of this peripheral pole, the theca 



Fig. 1. — Theca interna cone, first stage. Triangular thecal wedge, indicated by line, 
pointing toward ovarian surface. No theca layers around follicle otherwise, one layer 
of granulosa cells. Small follicle of a rabbit (x325). 

interna cone is present. There are no theca layers to be found at any other part 
of the follicle. The theca cone consists of cells in size and shape different from 
ordinary stroma cells. They show more cytoplasma and big round nuclei. They 
form a triangular wedge its axis pointing toward the region of the primordial fol- 
licles which is the cortex. 

Fig. 3 illustrates a small follicle of a rabbit with the same shaped theca interna 
cone on top of the peripheral pole. It is noticeable that the theca interna is now' 
present all around the follicle. The follicle is larger than that in Fig. 2. The 
granulosa has multiplied into many more layers. The theca cone is dark because 
of its crowded cells and nuclei. It pushes the surrounding tissues aside and grows 
infiltrating toward the area of the primordial follicles, i.e., the ovarian surface. 

In the group of medium-sized follicles, one observes the effect caused by the one- 
sided proliferation of the theca interna. These cells infiltrate like the chorio- 
epithelium of the placenta. They penetrate the ovarian stroma pushing it aside. 
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cal ovaries were cut in serial sections for a total of 3,000 slides. New 
unexpected findings made it necessary to go over another set of 9 
human ovaries, 3,000 serial sections being made. 

After verifying the new findings in this group, tlie next step was to 
study ovaries from as many other mammalian species as we could 
obtain in the pre-estrus or estrus stage, which in larger animals was 
not always easy. 

Together witli an apprentice of mine,^® I examined serially sectioned 
ovaries of liorses, cows, swine, dogs, and rabbits. This represents a 
total material of 18,381 microscopic slides in four mammalian orders 
(Primates, Carnivora, Ungulata, Rodentia), which forms the basis of 
the following findings. Table II gives a survey of the material studied. 

Table II. MA5I^tALIA^' Ovaries Examixed 


GEXUS 

ORDER 

MICROSCOPIC SECTIONS 
NO. 

Man 

Primates 


Cat 

Carnivora 


Dog 

Carnivora 

1,917 

Eabbit 

Rodentia 

1,423 

Swine 

Ungulata 

3,108 

Cow 

Ungulata 

2,874 

Horse 

Ungulata 

3,059 

Total 


18,381 


The eccentric growth of the follicle and the one-sided proliferation 
of the theca interna toward the surface ivere verified in all mammalian 
orders examined. 

The new phenomenon we observed seems to give us the final answer 
in regard to the ascent of the follicles to the ovarian surface. 

The growing follicle develops a sprout much as a seed does. This 
sprout has a definite “tropism” toivard the nearest point of the surface 
of the ovary. The one-sided proliferation of the theca interna proved 
to be only the base of the sprout. The eccentric thickness was found 
hy examining seried sections cut in different directions through the 
ovary. The conelike theca interna sprout is found in serial sections cut 
at a right angle to the surface. In these slides one finds that the pro- 
liferation of the theca interna fonns a cone which has a triangular 
wedge-shaped cut surface, its axis always pointing to the ovarian sur- 
face. 

I shall now proceed to illustrate the theca interna cone, as I have 
named this structure, in small, medium, and large follicles of various 
mammals including man. We found the theca cone in all mammalian 
ovaries which we examined. Since we studied four mammalian orders 
wliich all showed the theca cone, we feel entitled to present this feature 
as typical in the normal histology of the ovary. 

In pictures not showing the ovarian surface, the area of primordial 
follicles will always represent tlie cortex, in other words, the direction 
toward the surface. 
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causing a streamlike adaptation of tlie surrounding connective tissue by ploughing 
a path for the expanding follicle. The theca cone provides, at the same time in 
its rear, an area of lower resistance for the follicle which follows the axis of tlie 
theca cone by expanding into the cone as soon as the liquor formation permits the 
follicle to become cone-shaped itself. 

Past growing tissue rich in cells is soft. The theca interna cone is such a forma- 
tion. The follicle is surrounded otherwise by dense connective tissue, rich in fibers, 
and, therefore, hard (theca externa). The growth of the granulosa and the pro- 
duction of liquor requires an outlet. This is provided by the theca interna cone 
in the direction toward the ovarian surface. We now can explain why in this phase 
of follicular development the distance between follicle and ovarian surface de- 
creases. The growth of the theca interna toward the ovarian surface is an active 
infiltrating one. The growth of the granulosa toward the surface is not infiltrating, 
because it is always surrounded by a limiting membrane, which permits adaptation 



Pig. 4. — Theca interna cone, third stage. Granulosa protruding into theca cone. Ap- 
pearance of liquor. Human follicle (XlGO). 

into the cone, but keeps granulosa, liquor, and ovum separated from the theca 
layers. The adaptation of the follicle proper into the cone is found best 'when the 
ovum is located in the upper hemisphere of the follicle. The granulosa grows faster 
around the ovum than at other parts. It shows more mitotic figures at the cumulus 
ovigerus. It is, therefore, softer and more adaptable here. 

An example is Pig. 4, showing a human follicle with the ovum located in the 
upper hemisphere. The theca cone is fully developed. Protruding into the theca 
cone is the granulosa which hecomes cone-shaped itself. The axis of the theca cone 
and that of the granulosa cone coincide. 

Pig. 5 illustrates the same conditions in a follicle of the cow. The theca interna 
in both pictures is cone shaped as is the granulosa, which follows the axis of the 
theca in the direction toward the ovarian surface. 

In rabbits and in swine, we fonnd a peculiarity which seems to be an additional 
help in the ascent of the follicle. The surrounding connective tissue undergoes a 
marked edematous softening which is more outspoken around the theca cone than 
at other parts of the follicle. 




cone, second stage, pointing toward ovarian surface. Begin- 
around follicle. Multiple layers of granulosa cells. 

bniall follicle of a rabbit (X 100). 
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not observe any chemical action, lysis of cells, or destruction of nuclei. The ascent 
of the follicle seems to be brought about by mechanical changes only, which, of 
course, are stimulated by endocrines. 

Fig. 6 illustrates a human follicle with a fully developed granulosa niche pro- 
truding into the theca interna cone. It is noteworthy that both formations have 
the same axis pointing toward the cortex of the ovary which, in this picture, as 
always, is recognizable by the area of primordial follicles. 

As a typical example of the group of large follicles, one can take that of a eat 
illustrated in Fig. 7. On account of size, only the upper part is photographed. 
Two atretic follicles lie in the wa}’- of the maturing one. One notes with what 
strength the theca interna wedge is preparing the path for the ripening follicle 
between the two atretic structures by pushing them aside. 

It is not necessary to show the same illustrations for the various 
mammalian species. The larger the animal, the larger is the ovaiy, and 
the more marked is the thecal wedge and the granulosa protrusion into 
the thecal cone. In small animals, such as mice, the ovaries also are 
small, and the follicles are near the surface. There is no need for much 
action of the theca interna, because development takes place right below 



Fig. 7. — Theca interna cone and granulosa pi'otruding toward surface of ovary, push- 
ing aside two degenerated follicles. Large ascending follicle of a cat (X60). 

the surface of the ovary. Therefore, I did not see very marked formation 
of a wedge in the ovaries of mice. In the slightly larger animals, the 
rabbit for example, the formation of the theca cone was t'^ery well de- 
veloped. Likewise, all the others, without exception, exhibited well- 
developed formation of the theca cone. 

IV. THE ROLE OF THE THECA CONE IN OVULATION 

Particularly interesting were the findings in horses, because they gave 
us the opportunity of determining whether our opinion concerning the 
significance of the theca interna cone was correct. While in other 
mammals the ovaries have an entirely free surface which permits ovula- 
tion to occur at any place, the ovary of the horse is surrounded by 
mesovarium, leaving only one little spot free, the ovulatory fossa, where 
ovulation takes place. 
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This edema made us wonder as to whether the cells of the theca interna cause 
destruction or necrosis of the surrounding tissues; in other words, whether the 
thecal wedge ploughs its way not only mechanically but also chemically, by digest- 
ing or dissolving cells of the stroma. By applying the Mallory and Azan stain we 
tried to determine the presence of such enzymes. The results were negative. I did 



Fig-. 5. — Theca interna cone, third stage, and granulosa cone, coinciding axis point- 
ing toward ovarian surface. Streamlined adaptation of stroma'. Ascending follicle of 
a cow (X80). 



Fig. 6. Theca interna cone and granulosa protruding in same axis toward ovarian sur- 
lace. Streamlined adaptation of stroma. Ascending human follicle (X80). 
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mammals toward the ovarian surface indicate that this is the mechanism 
by which the ascensns of the follicles is brought about. 

When the ascent of the follicle through the ovarian stroma and the 
cortex is completed, protrusion commences. The theca interna cone 
flattens out, forming first a straight line and finally disappearing en- 
tirely. Proliferation of the theca plus granulosa ceases, and the mem- 
brane between the interior of the follicle and the peritoneal cavity 
becomes progressively thinner. Circulation on top of the vertex of the 
Glraafian follicle is interfered with by internal pressure. The capillaries 
do not contain blood cells any more. Atrophy sets in at the stigma. 
The opening of the follicle takes place in a very smooth manner, almost 
always without any bleeding. 

After ovulation has occurred, the follicle collapses and the walls begin 
to form the corpus luteum. One cannot confuse the theca interna cone 
of intact growing follicles with the changes of the theca interna in 
follicular degeneration if one observes the following differences: 

1. The theca interna cone is present only at one point of the follicle which is 
alwaj'S the vertex of the peripheral hemisphere and closest to the free surface of 
the ovary. The transformation of the theca in degenerating follicles is observed 
at all sides. 

2. Within many cells of the theca interna cone are numerous mitotic figures, seen 
on high power of magnification (liyperplasia). Among the cells of the theca 
interna in degenerating follicles almost no mitotic figures are seen; instead the 
change is one of hj'pertrophy, owing mostly to infiltration of fat. 

3. The cells of the theca interna cone form a solid closed formation. Only the 
uppermost cell groups are occasionally surrounded by connective tissue fibers. The 
cells of the luteinized theca are arranged in groups throughout bj' septa of con- 
nective tissue. 

4. Finally, if there is any doubt, examination of the ovum- and- the memhrana 
granulosa always will make evident wliether we are dealing with an intact follicle 
or a degenerated one. 

V. GEOMETRIC CONSIDERATION AND PHOTOGRAPHS OF THE 
THECA CONE IN THE LITERATURE 

After the theca interna cone and its significance for the ascent of 
the follicles have been demonstrated in human and mammalian ovaries, 
the question arises as to why a typical histologic process such as found 
in all the mammalian orders examined has not been discovered pre- 
viously in an organ thoroughly investigated for many generations. 

A simple mathematical consideration may explain the situation (Fig. 9). 

The cut surface of a sectioned cone appears triangular in shape only if the sec- 
tion passes through the apex of the cone and if its axis coincides with that of the 
cone, represented by line I. 

If sections through a follicle are parallel to the ovarian surface, represented by 
line II, we obtain Fig. 9, b. All layers of the follicle appear equal on all sides. 
The thecal wedsre would not show in any serial sections containing the cavity of 
the follicle. 

If sections are made obliquely through the follicle, represented by line III, we 
obtain Fig. 9, c; this would show only the one-sided thickness of the theca interna 
and not the wedge. This would hold true only for part of the sections. 
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In- all otlici' vunn^nals studied the theca interna cones grow divergently 
toward the nearest ipoint of the ovarian surface. In horses ivc found 
the theca interna proliferating convcrgcnfly toward the ovulatory pit, 
thereby giving evidence that the theca cone has the special fiinction of 
bringing the follicle up to that part of the ovarian .surface where the 
ovum can enter the peritoneal cavity. 

Pig. S illustrates a medium-sized follicle of a horse. The theca interna cone is 
fully developed. The granulosa is protruding into the cone in a verj' distinct man- 
ner, indicating the direction the follicular expansion is going to take. The axis of 
this cone plus granulosa protrusion is pointing toward the ovulatory pit. This 
was verified by going over the entire series of sections. 



Pig. S. — Ascending follicle of a horse. Theca interna cone and granulosa protrusion 

following the cone axis (X60). 

Fortunately, tve were able to prove the convergent growth of hor.se 
follicles and their theca cones, by showing a photograph of two growing 
follicles in one microscopic section. Horses ovulate rarely and the 
incidence of twins is less than in man. It is, therefore, hard to get 
horse ovaries in the pre-estrus stage, and it is even harder to find two 
growing follicles close together in one microscopic slide. We felt, how- 
ever, that we should not stop before finding this combination, because it 
should be regarded as the final proof that the theca cone has the task 
of bringing the follicle up to that part of the ovarian surface where 
ovulation can take place. 

The convergent growth of the thecal cones toward the ovulatory pit 
in horses and the divergent growth of the thecal cones in all other 
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as a peculiarity in rabbit follicles. The tropism of the theca cones toward the 
ovarian surface in this picture is evident, since the ovarian surface is visible. 

I mention the photographs found in the literature in order to explain 
that the theca cone is not hard to find after knowing of its existence 
and significance. 

VI. THE THECA CONE AS A TEST FOR GONADOTROPIC HORMONES 

After presenting the theca cone and its role in ovulation as a typical 
feature in the normal histology and physiology of human and mam- 
malian ovaries, the question arises as to whetlier this knowledge may 
be of any practical value in our clinical work. 

The presence of gonadotropic liormones is indicated by their follicle- 
stimulating influence. Preparations of gonadotropic hormones are 
tested by their facultj^ to stimulate follicular rupture and corpus luteum 
formation in infantile female animals. In these tests (Aschheim-Zondek 
test in mice and Friedman test in rabbits) hemorrhage occurs within 
the follicles. This bleeding is unphysiologic. As mentioned above, 
normal ovulation occurs without hemorrhage. "We know that we are 
dealing with unphysiologic amounts of gonadotropic hormones if we 
obtain hemorrhage. 

In regard to the diagnosis of pregnancy, Ave arc not interested as to 
the quantity of hormones the test animals may require for normal 
ovulation. In regard to the treatment of human beings, however, the 
quantity of gonadotropic hormones plays an impoitant role. The Ai'ork 
of Davis and Koff^® indicates that the preparations made from pregnant 
mare’s serum are able to stimulate ovulation in man. 

Ovulation with hemorrhage means overdosage. We need a test 
indicating various degrees of follicular stimulation, not only the final 
stage of follicular rupture. Here may be a place for the theca interna 
cone as a test for gonadotropic hormones. 

The theca cone is found in actual groiHug follicles only. It is never 
present in primordial follicles. It is not found in resting follicles if 
there is such a stage at all. It disappears as soon as degeneration sets 
in. In other Avords, it is a sign of actual development of a follicle. It, 
therefore, may be useful as a test for the presence and quantity of 
gonadotropic hoimones. 

We have started animal experiments to determine the time necessary 
for the theea cone to develop and the time required to bring the follicle 
to the ovarian surface under normal and artificial stimulation. The 
results may give us a more detailed picture in regard to the dosage of 
gonadotropic hormones necessary to obtain physiologic follicular groAvth 
and ovulation. 

SUMMARY 

This paper is a report of microscopic Avork done OA'er a period of 
over eighteen years (1921 to 1940). It presents the “theca interna cone” 
and its tropism toAvard the ovarian surface as a neAV feature in the 
normal histology and physiology of the ovary. The theea interna cone 
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If the sections are made perpendicular to the surface of the ovary, we obtain 
various outlines of the follicle. A section through line IV would look like Fig. 9, d. 
We maj^ visualize the eccentric growtli of the theca interna, not the wedge. 

Onli/ if the section is perpendicular to the surface of the ovary and passes through 
the apex of the cone represented by line I is there a chance to obtain a cut surface 
showing the triangxdar shape of the loedge of the theca interna (Fig. 9, a). 

This is the reason why we discovered the eccentric growth of the 
theca interna first. It conld be obseiwed more easily than the wedge. 
The latter conld be demonstrated only nnder favorable conditions. 
The chance of missing it, even in studying serial sections, is hundreds 
of times greater than the chance of finding it. This very fact made 
it necessaiy to examine a considerable number of ovaries cut in serial 
sections from various mammalian orders before we were con^•inced that 
we were dealing with a typical phj'siologic process in the normal 
histology of the ovary in human beings and mammals. 


I 



Pig-. 9. — Schematic outline of follicle with theca interna cone. Figures a, h, c, and d 
are obtained when follicle is cut following lines I, 11, III, lY, respectively. 

In going over the literature, we found tliat the theca cone has been 
photographed and published by other authors who did not realize they 
had something of importance in their pictures. 

First, I have to confess that I am guilty myself. In one of my early 
papers I pictured a small growing human follicle with a pointed tri- 
angular theca interna cone, not realizing that I had the answer to my 
problem right there (Fig. 3 in reference 17, p. 184). 

Recently, I found in B. Zondek’s booki (page 21), in Fig. 5 which illustrates a 
human ovary, a small growing follicle with a perfect theca interna cone, pointing 
toward the area of the primordial follicles. 

In J. T. Smith’s paper,i2b j found another photograph showing theca cones in 
two rabbit follicles. His Fig. 2, in a very distinct way, illustrates not only the 
theca cones in both growing follicles but also the edema which we described above 
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the reason it has not been found before in the ovary, an organ which 
has been studied by many research Avorkers for several generations. 

6. The theca interna cone is present in actually growing follicles 
only. It disappears as soon as degeneration takes place. It, therefore, 
can be used as a test for gonadotropic hormones. Eupture of the fol- 
licle is useful as a qualitative test, but, if combined Avith hemorrhage, 
shoAA^s overdosage of gonadotropic hormones. The theca interna cone 
can be useful as a quantitative test, shoAA'ing the Amrious degrees of 
stimulation before ovulation occurs. It, tlierefore, should become use- 
ful for determining the physiologic dosage and timing. 

Figs. 1, 3, 5, and 8 are photographs from specimen observed with Erika von 
Moellendorff, at Paul Strassmann’s Clinic, Berlin. 

Figs. 2, 4, 6, and 7 are photographs from specimen observed at Paul Strassmann’s 
Clinic, Berlin. 

This work was done: (1) in tlie Pathologic Institute of the University of Freiburg, 
Germany (1921 to 1922) (2) in the Frauenklinik of Prof. Dr. Paul Strassmann, 

Berlin, Germany (1922 to 1932) (3) at the University of Berlin, Germany (1932 to 

1936) js, JO (4) at the Mayo Clinic, Rochester, Minnesota (1936-1938) (5) at 

Houston, Texas (1938 to 1940).-- 
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functions as a pathmaker for the ascent of the growing follicle to the 
ovarian surface. It, therefore, is an integral part of the mechanism of 
ovulation. 

The findings are based upon over 18,000 microscopic serial sections 
of ovaries in four manunalian orders: Primates (man). Carnivora 
(dog, cat), Eodentia (rabbit), Ungulata (horse, cow, svdne), and 
illustrated by photomicrographs showing small, medium, and large 
follicles of various species. 

1. The diameter of human growing follicles and their distance fi’om 
the ovarian surface were measured mierometrically. Corresponding to 
the size, five groups of follicles were formed, and the average distance 
of each group from the ovarian surface was calculated. It is shown 
that in the earl}^ stages of follicular growth, up to a diameter of 0.25 
mm., there is a descent of the follicles from the albuginea toward the 
hilus, and that there is an ascent of the larger follicles back to the 
surface. This aseensus begins with the appearance of the theca layers. 

2. Examination of the theca layers in serial sections shows that 
their growth is an eccentric one. There is present a one-sided thiclmess 
of the theca interna, rich in cells, toward the ovarian surface, which in 
large foUicules is from eight to ten times wider at the upper pole than 
at the lower pole toward the hilus. The theca externa, on the other 
hand, rich in connective tissue fibers, is wide around the lower hemi- 
sphere of the follicle and thin at the upper hemisphere toward the 
ovarian surface. Thus, the theca externa, like a goblet, keeps the 
follicle from expanding to any other side except to the surface of the 
ovary. 

3. In serial sections cut perpendicularly to the ovarian surface, it is 
foimd that there is not only a one-sided blunt thiclmess of the theca 
interna but a wedge-like “theca interna cone” with a triangular cut 
surface which always points to the nearest part of the ovarian surface. 
This theca cone possesses a tropism toward the surface like the sprout 
of a seed and plows the path for the follicle by active infiltrating growth 
through the stroma and alljuginea. Tlie follicle proper follows the 
line of least resistance provided by the theca cone. The granulosa pro- 
trudes into the cone, frequently adopting the shape of a cone itself, the 
axis of which always coincides with the axis of the theca cone. 

4. The theca cone is found in all mammalian species examined, in- 
cluding man. In all mammalian species with a free ovarian surface, 
the theca cones grow divergently toward the next point of the ovarian 
surface. In horses where the ovaries are surrounded by connective 
tissue, the theca cones grow convergently toward the onl}^ free spot, 
the “ovulatory pit.” This proves that the theca cone fulfills the pur- 
pose of bringing the follicle to that part of the ovarian surface where 
ovulation can take place. 

5. Geometric considerations show that the theca interna cone can be 
demonstrated as a triangular-shaped wedge only in serial sections which 
are cut perpendicularly to the ovarian surface and Avhich run thx’ough 
the apex of the cone. Sections cut in any other direction will never 
reveal the theca cone as a wedgelike formation. This must have been 
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"statistics show that in an unselected group of cases in which operation is ad- 
visable and is performed by a member of the visiting staff of most accredited 
hospitals, the mortality rate associated with subtotal hysterectomy is about 4 per 
cent, and 6 per cent for total hysterectomy.” He reports, however, a mortality 
of 0.9 per cent in 766 subtotal hysterectomies at the Mayo Clinic in a five-year 
series and a personal mortality of 0.76 per cent in 784 hysterectomies, 196 of which 
were vaginal hysterectomies with a mortality of 0.51 per cent. Smiths also re- 
ports a mortality below 1 per cent for subtotal hysterectomy at the Evanston 
Hospital, 0.5 per cent for all hysterectomie.s, and 0.8 per cent for the subtotal 
operation. 

A six-year survey, whicli forms the basis of our study, is shown in Table II. It in- 
cludes all the ward and private patients of the Gynecological services of the 
Elizabeth Steel Magee Hospital and St. Francis Hospital in Pittsburgh, for the 
six-year period from May 1, 1934, to May 1, 1940. These operations were performed 
by 36 surgeons, including the residents. There were 1,640 hysterectomies and 
1,464 of these were subtotal hysterectomies, with 28 deaths or a mortality of 1.91 
per cent. Included also are 116 total hj'sterectomies with 5 deaths or a mortality 
of 4.31 per cent. Sixty vaginal hysterectomies were done with 2 deaths or a 
3.33 per cent mortality. The gross total mortality for all cases is, therefore, 
2.31 per cent. 


Table II. Type op Hysterectomy and Mortality 


TYPE 

NUMBER 

DEATHS 

PER 

CENT 


TOTAL 

SERIES 


TOTAL 

SERIES 

AUTHORS ’ 

CASES 

TOTAL 

SERIES 

Supravaginal 

442 

1,464 

2 

28 

0.45 


Total 

53 

116 

4 

5 

7.5 


Vaginal 

19 

60 

0 

2 

0.0 


Gross totals 

514 

1,640 

6 

35 

1.16 

1 2.13 


Out of the total series of hysterectomies, 514 were done by the authors in 
consecutive, unselected, private and ward eases (Table II) ; 442 of these were 
subtotal hysterectomies with 2 deaths or a mortality of 0.45 per cent. We also 
did 53 of the 116 total hysterectomies with 4 deaths or a mortality of 7.5 per cent. 
Nineteen vaginal hysterectomies of the 60 performed were our own, and we had 
no deaths. Therefore, out of 514 cases our gross mortality is 1.16 per cent. 

Of the entire series, tliere were 1,344 cauterizations preceding hysterectomies, 
or 82 per cent of all cases, though most of them were in the subtotal group, and 
of these there is a mortality of 1.1 per cent. In the subtotal group, there were 
196 cases without cauterization. Thirteen of these patients died, a mortality of 
6.5 per cent. The mortality of the cauterized cases was 1.18 per cent. Therefore 
the mortality percentage in subtotal hysterectomy was five and one-half times as 
great in the noncauterized as in the cauterized cases. 

The diagnoses for the entire series are listed in Table III and represent patho- 
logic reports in all but the mechanical defects. They are presented with the fre- 
quency of their occurrence given in percentages. From the table, it can be seen 
that the occurrence of fibroids, metritis, malignancies, prolapse, and endometriosis 
total 100 per cent, and the remainder of the diagnoses listed in some measure con- 
tributed to the technical difficulties met with in a series of this sort. The num- 
ber of patients with inflammation is fairly high, there being salpingitis or tubo- 
ovarian abscess in 39.4 per cent. Cervicitis was found in 76 per cent of the patients. 

Some authors (Greenliill,^ Schmitz,® Fullerton and Faullmer,® and Farrar?) em- 
phasize the dangers of appendectomy or removal of the adnexa in addition to 
hysterectomjL In Greenhill’s^ series, the mortality was eleven times as frequent 
as when the uterus alone was removed. This has not been true in our experience. 
We do appendectomy almost routinely. In fact, we start below and do every- 
thing that we feel is necessary for the patient's future welfare and to prevent 






















DEEP CAUTERIZATION OF THE CERVIX'^ 

A Factor in Reducing the Mortality op Hysterectojiy. 

A Six-Year Survey 

B. Z. Cashman, M.D., and John S. Frank, M.D., Pittsburgh, Pa. 

(From the departments of Gynecology, University of Pittshiirgh, Elisalieth Steel 
Magee Hospital, and St. Francis Hospital) 

H ysterectomy is one of the more common gynecologic operations, 
and a most useful one, so that every effort should be made to reduce 
the mortality and morbidity to as low a rate as possible. 

There has been much discussion as to the relative merits of subtotal 
and total h3’’sterectom3’’, and wliich operation is preferable in benign con- 
ditions. Formerly total hj'stereetomj^ had been reserved almost entirelj^ 
for malignant disease, but in the last fifteen 3^ears or more, total hj’-ster- 
eetomj'' has been stronglj^ advocated in some clinics for benign conditions 
of the uterus, largely because of the hazard, present and future, offered 
by the infected cervix. 

Table I. Mortality Associated With Supravaginal Hysterectomy 
IN Various Clinics 



NO. OP CASES 

MORTALITY PER CENT 

Schmitz 

3,129 

2.1 

Pearse 

1,900 

1.7 

Bead and Bell 

1,739 

2.1 

Newell 

1,307 

3.8 

Siddall and Mock 

1,141 

2.6 

Grreenhill 

1,408 

4.6 

Amreich 

1,253 

1.6 

Fullerton and Faulkner 

609 

4.4 

Faulkner 

653 

2.3 

Counseller 

487 

1.9 

Mathieu 

472 

1.9 

Danforth 

304 

0.28 

Samuels and Edlavitch 

■ 303 

2.6 

Fletcher Shaw 

232 

3.05 

Masson 

217 

1.8 

Burch and Burch 

166 

4.2 

Dupertuis and Zollinger 

755 

1.6 

Total 

16,165 

2.5 Average 


mortality 

Among 16,147 cases reported by 17 authors (Table I) the average mortality 
was 2.5 per cent for subtotal hysterectomy. Newell and Scrivener, i in a review 
of the literature for a flve- 5 ^ear period, found that in 14,280 subtotal hysterec- 
tomies reported, there was a minimum mortality of 1.2 per cent and a maximum 
mortality of 4.7 per cent. In 5,223 total hysterectomies there was a minimum 
1 pe r cent and a maximum of 7.9 per cent mortality. Masson^ states that, 

. *Read at the Fifty-Third Annual Meeting of the American Association of Obstetri- 
gynecologists and Abdominal Surgeons, Excel.sior Springs, Mo., September 26 to 
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Further analysis of the deaths of the entire series is contained in Table V. 
Embolus is the chief cause of death (28.6 per cent), -ndth peritonitis as second 
offender (21.9 per cent). Shock was the factor in 6 per cent.- In Schmitz’s series, 
25.6 per cent of the deaths were attributed to shock. Fullerton and Faulkner^ 
and Mathieu and associatess listed shock and hemorrhage as the cause of death in 11.6 
per cent and 20 per cent of their fatal cases. In our personal series, there were no 
deaths from shock or hemorrhage. This may be due to our efforts to anticipate and 
prevent shock by using blood transfusions early in the operation in handicapped 
patients, or when a severe operation is expected. We had one death from em- 
bolus. There were no cases of postoperative intestinal obstruction. Twenty-live 
per cent of the deaths were in colored patients, although onty 13.5 per cent of all 
the patients were colored. 

In three of the four deaths in our own group of total hj'sterectomies, the opera- 
tions were performed for carcinoma of the fundus and the patients all presented 
serious problems from the standpoint of surgical risk and the local conditions of 
the pelvic organs. The other patient had a fibroid of the cervix, and she is 
classified as a cardiac death. Pneumonia and cardiac causes are given for the 
first three. This represents by far the highest mortality for anj^ six-j'ear period, 
and it is our high mortality in this group that raises the mortality of total 

Table V. Analysis of Deaths 



number of deaths 


cause 

supra- 

vaginal 

TOTAL 

VAGINAL 

TOTALS 

per CENT 

Embolus 

7 

2 

1 

10 

28.6 

Peritonitis 

8 

0 

0 

8 

21.9 

Shock 

6 

0 

0 

6 

17.1 

Cardiac 

3 

1 

0 

4 

11.4 

Pneumonia 

1 

2 

0 

3 

8.6 

Carcinomatosis 

2 

0 

0 

2 

5.7 

Thrombophlebitis 

0 

0 

1 

1 

2.8 

Septicemia 

1 

0 

0 

1 

i 2.8 


Table VI. Fats Principal Complaints 



nuaiber 

per cent 

Pain or discomfort 

1,199 

73 

Bleeding 

914 

56 

Urinary 

387 

24 

Tumor 

266 

16 

Leucorrhea 

621 

38 


Table VII. Additional Procedures 



NUMBER 

PER 

CENT 

ALL cases 

AUTHORS ’ 
CASES 

A.X<L CASES 

1 


Cauterization of cervix 

1,344 

452 

82 

88 

Amputation of cervix 

23 

12 

1.4 

2.3 

Appendectomy 

726 

244 

44.2 

47.5 

Oophorectomy {BilateraT^ 


193 

79 

34.7 

25.8 

37.6 

15.4 


355 

746 

134 

218 

21.6 

45.5 

26.1 

42.4 

•ni ,. (Anterior 

Plastic {posterior 

126 

43 

7.7 

8.4 


82 

15.8 

16.0 

Dilatation and curettage 

402 

64 

24.5 

12.4 

Drain used 

446 

184 

27.2 

35.8 

Transfusion 

248 

76 

15.1 

14.8 
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Table III. Diagnoses 



1 NUMBER 

PER CENT 

Cervicitis 



76 

Fibroids 



52 

rChronic metritis 



Metritis-! Fibrosis uteri 

526 

32 

[Chronic subinvolution 



Salpingitis 

602 

36 

Tuboovarian Abscess 

45 

2.7 

Ovarian cyst 

85 

5.2 

Cystocele 


130 

6.7 

Eectocele 


221 

13.5 

Prolapse 


56 

3.5 

Endometriosis 

148 

9 

1 

r Cervix 

14 

0.85 

Carcinoma^ 

Fundus 

41 


1 

Ovary 

25 

1.6 

Other malignancies 

0 

0.3 

Dermoids 

1 

15 

0.9 


subsequent operations. Eacli surgeon must Icnow his own limitations in regard 
to this policy and every surgeon must be cautious about extra procedures in the 
handicapped patient. Ovarian tissue is preserved as frequentlj^ as possible. 

The complications associated with the eases operated upon with the above 
diagnoses represent fairly satisfactory results. Table IV shows the complications 
and the frequency of their occurrence. It will be noted that of the few operative 
complications injury to the urinarj’- bladder occurred twice and ureteral fistula 
occurred once. There were no known injuries to the bladder or ureters in our 
own series. Postoperative!}' wound infections, cystitis, and distention were the 
chief concerns, and the latter two were rather infrequent. 

Out of the 442 subtotal hysterectomies done by the authors, there were 2 
deaths. One followed an operation for large myomas with adherent adnexa. She 
had early distention, rapid pulse, and vomiting, and died of a peritonitis or in- 
testinal obstruction. Tlie other death in this group was in a 68-year-old patient 
with a carcinomatosis, in whom a palliative procedure was undertaken to relieve 
pain and bleeding. She died on her sixteenth postoperative day from a hemor- 
rhage of the bowel which originated in a penetrating metastatic lesion in her 
colon. If we may be allowed to correct our subtotal hysterectomy mortality in 
view of this case, it would then be 0.23 per cent. 


Table IV. Cojiplications (Including Deaths) 



1 NUMBER j 

PER 

CENT 


ALL CASES 

AUTHORS ’ 
CASES 

ALL CASES 


Infected wound (not in- 
cluding sinus from drain) 

145 

33 

8.9 

6.4 

Cystitis 

85 

31 

5.2 

6.0 

Ileus 

53 

6 

3.2 

1.2 

Pelvic abscess 

21 

2 

1.3 

0.38 

Phlebitis, leg 

20 

7 

1.2 

1.3 

Peritonitis 

12 

1 

0.73 

0.19 

Pulmonary embolus 

11 

1 

0.7 

0.19 

Intestinal obstruction 

2 

0 

0.12 

0 

Pneumonia 

11 

2 

0.7 

0.38 

Pelvic thrombophlebitis 

4 

0 

0.25 

0 

Hemorrhage 

3 

0 

0.18 

0 

Evisceration 

4 

1 

0.25 

0.19 

Atelectasis 

8 

2 

0.5 

0.38 

Injury to bladder 

2 

0 

0.12 

0 

Injury to ureter 

1 

0 


0 
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of physicians. In reoperating on these patients, it is found that many of the 
cervices are riddled with cysts that are often not evident until deep incisions with 
the cautery blade are made, and mucus and mucopus evacuate. 

We practice deep cauterization of the cervix followed immediately by laparotomy 
and subtotal hysterectomj'. The supravaginal amputation is made low down near 
the attachment of tlie sacrouterine ligaments, usually leaving only a rim of cervix. 
The incision crosses the cauterized and sterilized cervical canal, coning slightly 
with the knife so as to be able to approximate noucauterized tissue in suturing 
the cervix. In this method the cervical mucosa is destroj’ed, the canal is sterilized, 
hj^sterectomy is made safer, and future trouble with the stump is practically elimi- 
nated. To cauterize or cone out the cervical canal from within tlie abdomen is not 
sufficient, for erosions and cj’sts of the portio cannot be destroyed in tliis manner. 

Treatment of the cervix with the cautery after hysterectomy, as advocated by 
some surgeons, robs the technique of hj-sterectomj' of one of its most valuable 
features, namel}’, preliminar 3 ' sterilization of the cervical canal. And further- 
more, posth}'sterectomj' cauterization ma.v lead to in.iur.v of the bladder or bowel 
which has been placed over the cervical stump. 

Pormerlj’, we cauterized onlj^ the cervices that did not seem to be normal. 
However, it was observed that some cervices, which looked normal at the time 
of subtotal hj’sterectomj', were found to be markcdlj' inflamed on later exami- 
nation. This is probabl}' the result of circulatory changes in a glandular struc- 
ture which predispose to infection. It maj' be the explanation for the reports of 
carcinoma developing in a normal cervix after subtotal hysterectomj', for we doubt 
if carcinoma ever develops in a reallj' normal cervix. Massonz has made the same 
observation and states, “It is known that cervicitis is a very common sequel to sub- 
total hj'sterectomj'. In more than 500 cases, cervicitis with leucorrhea was suffi- 
cient to require treatment after subtotal hj'sterectoni}'. In manj' of these there 
was no history of leucorrhea before the bodj' of the uterus was removed.” 

For the last fifteen j-ears, preliminarj" to subtotal hj-sterectomj’, we have cauterized 
practically everj- cervix whether it appeared normal or not. In some clinics the 
cervix is cauterized and permitted to heal before subtotal hysterectomy is done. This 

Table VIII. Age Incidekce 


AGE RANGE 

ALL CASES 

AUTHORS’ CASES 

15-19 

6 

3 

20-24 

30 

7 

25-29 

120 

47 

30-34 

297 

96 

35-39 

381 

106 

40-44 

381 

119 

45-49 

242 

69 

50-54 

98 

31 

55-59 

42 

18 

60-64 

26 

9 

65-69 

12 

6 

70 and over 

5 

3 


Table IX. Complicating Conditions Aside From or Associated With 
THE Operath'e Indication 



1 NUMBER 


ALL CASES 

AUTHORS’ CASES 

Tuboovarian abscess 

45 

16 

Pyosalpinx-hjffirosalpinx 

46 

6 

Adhesions 

188 

88 

TFundus 

41 

19 

Carcinoma^ Ovary 

25 

8 

[Cervix 

14 

2 

Diabetes 

18 

6 

Tuberculosis 

14 

5 
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Iij'sterectomy in these two hospitals to 4.31 per cent for this period, for the other 
surgeons had only 1 death in 59 cases, or 1.7 per cent mortality. In the previous 
six-j^ear period, we had one death from total hysterectomy. 

There were 19 vaginal hysterectomies with no deaths in our personal series. 
The vaginal hysterectomies were done only for third degree prolapse, and many 
nf these were in quite elderty patients. 

ROLE OF INFECTION 

Infection plaj'S an important role in the mortality of hj'Sterectomjq total or 
subtotal. Infection is a factor in the occurrence of phlebitis, embolism. In 
Greenhill’s^ series, 50.8 per cent of the deaths were due to peritonitis and 13 per 
cent due to embolism. In Schmitz’s series, 46.2 per cent were due to peritonitis 
and 3.8 per cent to embolism, and in Mathieu’ss series, 40 per cent were due to 
peritonitis. Dupertuis and Zollinger^ attribute 9% per cent of their deaths to 
wound infection CB. welcliU) and 281/^ per cent to pulmonaiy embolism. It is 
very likety that some of the postoperative pneumonias after hysterectomy are 
secondary to pelvic infection. Therefore, it is evident that if infection could be 
much reduced or eliminated the mortality and morbidity of hysterectomy would 
fall markedl}'. 

Some degree of infection of the cervix is present in the great majority of 
cases in which hysterectomy is done. Cleansing of the vagina, no matter how 
meticulous, will not eliminate this infection. Some advocates of total hysterec- 
tomy contend that postoperative complications such as pelvic cellulitis, phlebitis, 
embolism, and peritonitis are more frequent after subtotal hysterectomj’’ as it is 
usually done than after total hysterectomy. Newellio states that this is partially 
explained by the fact that the infected cervix is cut across in subtotal hysterec- 
tomy. Goodallii also attributes it to mucosal disease of the cervix, and cites the 
frequent incidence of secondary hemorrhage and parametritis following trachelor- 
rhaphy and amputation of the cervix as further proof of the danger of cutting 
and suturing the infected cervix. For many years we have felt that the cervix 
is the principal source of postoperative infection after hj'Sterectomy and have 
advocated deep cauterization as the best method of sterilizing the cervix prelimi- 
nary to hJ'sterectom 3 ^ 

TECHNIQUE 

In 1924 the senior authoris published the technique of deep cauterization of 
the cervix, and our method of subtotal hj'sterectomj' was published in 1926.13 The 
method consists of single or multiple biopsies of the cervix, dilatation of the 
cervical canal, cauterization of the canal up to the internal os with Downes 
cauterj^ blade, and then deep, closely placed radial incisions at the external os 
to extend bejmnd and beneath the zone of erosion and infection. The purpose of 
this procedure is to destroy completely the infected cervical mucosa and glands. 
The extent and depth of the cauterization depends on the extent of the erosion 
and cj^stic condition in the cervix. Each radial cut with the eauterj^ blade varies 
from % to 1,4 inch in depth. One should aim to cauterize too deeply rather than 
too superficialty. In the subsequent care of the patient, stricture can be disre- 
garded, for when hysterectomy and cauterization are combined, the cervix can be 
permitted to heal udth obliteration of the canal. The serious results of cauteriza- 
tion of the cervix, such as cellulitis, peritonitis, etc., which are stressed bj^ some 
authors, are due in most instances, we believe, to incomplete cauterization, 
thereby leaving a zone of infected glands beneath the cauterized tissue. Deep 
cauterization is preferred because sections of the cervix show that the inflam- 
matory process is frequently deep seated, and that it is necessarj^ to cauterize 
deepty in order to eliminate it. In practicing deep cauterization, some of the 
shortcomings of superficial cauterization are disclosed that are not generalty 
known. In cervices that have been cauterized superficialty, sections taken im- 
mediately afterwards or after healing has taken place, reveal too frequently, that 
the deep glands have not been destroyed and that they are sealed in by the healing 
process and extensive cyst formation maj" result. There are nianj' opportunities 
to observe this today, as superficial cauterization is done so generalty in the offices 
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We do not imply that eanterizatioii of the cervix is alone responsible 
for the results of this series. It is only one factor. The other factors are : 

1. Careful preoperative estimate of the patient’s handicaps and the 
institution of adequate measures to overcome them, such as blood trans- 
fusion, not only in the anemic patients but in those who are less able to 
withstand operative trauma and loss of blood, especially when a difficult 
operation is anticipated; blood transfusion started at the lieginning of 
the operation and not after the patient begins to show some degree of 
shock. 

2. An incision large enough to give good exposure so that one can 
reach down to meet the pathologic conditions rather than to drag them 
up. We have seen surgeons almost lift the patient from the table in 
their efforts to bring the uterus above the incision. An alert anesthetist 
can detect too much traction. 

3. Expeditious work in the abdomen commensurate Avith thorough 
surgerjL In abdominal surgery every minute after the first hour is im- 
portant so far as the postoperative recovery is concerned. 

4. Insertion of a sheet of rubber tissue to cover the raw, oozing surface 
that cannot be peritonized without too much time and trauma. This is 
done in order to prevent postoperative obstruction and the formation at 
times of inflammatoiy exudate from low grade infection in the blood and 
serum that will accumulate if no exit is provided. 

All of these factors help to lower the mortality but an infected cervix 
adjacent to a pool of blood or serum in the pelvis increases the danger of 
complications, and these can lie avoided by adequate preliminary care of 
the cervix. 

Up to 1938 the late Dr. R. R. Huggins and the senior author had per- 
formed 2,525 subtotal hysterectomies. We linow of no case in Avhich 
cancer developed in the remaining stump in this series, of Avhich 506 
were contacted in a follow-up study. There is no doubt in our minds 
that chronic infection is a causathm factor in cancer of the cervix. 
Meigs^® and Masson- both estimate the incidence of cancer in the cervical 
stump as 1 per cent. Levin^* states that 2 per cent of all women, if 
followed to their death, will develop cancer of the cervix. If these per- 
centages Avere applied to the oi’iginal Huggins and Cashman series of 
2,525 hysterectomy cases since 1914, there should develop 25 to 50 cancers 
of the stump. We knoAv of none. In such a series it may be that occa- 
sionally an incipient cancer, too small to be even suspected on gross 
examination, has been destroyed bji" cauterization in the stage AAdiich 
Schiller designates as the primary or superficial and Martzloff the covert 
stage of cancer of the cervix. It is our belief and experience that a 
cervix healed and free of infected mucosa after cauterization is no more 
liable to deA’^elop cancer than the surrounding vaginal mucosa. 

Total hysterectomy at the Magee and St. Francis Hospitals is reserved 
almost entirely for cancer of the fundus, cancer of the adnexa, and the 
occasional cervical fibroid. Our subtotal operation is almost a total 
hysterectomy, as only a small portion of the cervix is left behind. In the 
majority of eases, perhaps, the removal of this small portion AA^ould add 
but little to the technical difficulty. But in the remainder, as in the 
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is done to eliminate the danger of peritonitis follo^^■ing cauterization of the cermx 
and immediate hysterectomy. In our experience, this danger has been greatly exag- 
gerated. In fact, we feel that there is no method other than cauterization at the 
time of operation that so certainly sterilizes the cervical canal. The cauterized 
cervix opens into the vaginal canal and the microorganisms that appear later in 
the slough are saprophytes, and there is less danger of peritonitis than if the 
infected cervix with its pyogenic organisms is left in place. 

For the benign conditions requiring removal of the uterus, we prefer subtotal 
hysterectomy combined with cauterization of the cervix rather than total hysterec- 
tomy, for the following reasons: (1) There is no distortion of the vaginal vault 
and dyspareunia is thereby prevented. (2) It is a simpler operation and therefore 
applicable to all cases and adaptable to all hands. (3) The infected cervix is ade- 
quately cared for in all cases. (4) We have been able to keep the mortality well 
below I per cent in our own series. (5) The end result is a noninfected, smoothly 
healed cervix, and no subsequent surgical treatment of the cervical stump for 
inflammation or newgrowth has been necessary in our series. 

DISCUSSION 

The advocates of total hj^sterectonw are correct in maintaining that a 
subtotal hysterectomy which leaves an infected cervix, or one that becomes 
infected siibsequentl}’’, is an incomplete operation. But many of these 
surgeons do total hystereetom}’- in selected cases, and subtotal hysterec- 
tomy in handicapped patients and in technically difficult cases, with the 
result that in the latter group no treatment of the cervix is carried out, 
and the patient is left with an infected cervical stump. For the past 
six years our mortality for subtotal hysterectomy lias been below 1 per 
cent in consecutive, unseleeted cases and the cervix lias been adequately 
cared for by deep cauterization in all but three cases. There has been no 
necessity for subsequent treatment of the cervical stump for inflamma- 
tion or neoplasm. As long as that situation prevails, we see no reason 
for changing to total hysterectomy. We have grave doubts as to whether 
we could keep the mortality rate at that level if ive applied total hj^steree- 
tomy routinely to a similar series Avliich includes all of the physically 
handicapped, the adipose, the inflammatorj^ and the technically difficult 
eases. 

Murphyis reports the marked increase in bladder and ureteral injuries and in 
the incidence of pyelonephritis since the more general adoption of total hysterectomy 
in the Women’s Hospital in New York, even in the hands of experienced operators. 
The ureteral injuries in his series were 0.24 per cent in subtotal hysterectomy and 
1.6 per cent, or times as many, in total hysterectom3^ Acute postoperative 
pyelonephritis wms three times as frequent in total as in subtotal hysterectomy in 
his series. Leventhaps in reporting on ureteral injuries states that the larger pro- 
portion of these cases occurred after 1930, when tlie staff began to perform total 
hysterectomy more often for conditions which were formerly treated by subtotal 
hysterectomy. 

Fullerton and Faulkners reported a 2% per cent incidence of peritonitis among 
the postoperative complications of total hj’-stereetomy. Thirty-three and one-third 
per cent of the deaths after total hysterectomy reported by Newell and Seriveneri 
were due to peritonitis. Deep cauterization is advisable even if one is contem- 
plating total hysterectomy, for it is the most effective method of sterilizing the 
cervix which is to be removed through the abdomen. In the instance where a 
total hysterectomy has been planned, but once inside it is decided to do subtotal 
hysterectomy, the cervix will have been cared for by this preliminarj^ treatment, 
and a diseased stump will not be left behind. 
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focus of infection, or as a likely site for malignant transformations. With ample 
time for preoperative attention, the majority of damaged or infected cervices can 
be converted to a healthy state. If the cervix is to be left, the vaginal surface 
of the portio must be completely epithelized, and the endocervieal canal free from 
infection and inflammatory products. It, therefore, seems much more logical to 
restore such a cervix to normal b 3 ’' office treatment before the hj'sterectomy, rather 
than simultaneously to create a large slough from the extensive cauterization. 

The authors indicate that the choice lies between superficial and deep cauteri- 
zation, and completel}’- ignore conization with the high tension current, and elec- 
trocoagulation with the bipolar electrode. It is my practice to disregard the 
cervix which has been slightly lacerated but is well healed without erosion, 
ectropion, or infiltration with scar tissue; to cauterize a lacerated cervix with a 
moderate degree of ectropion or erosion, but which is free from infection; to 
excise an infected endocervix with the Hj'ams electrode and the cutting current, 
or destroj' it b}^ electro-coagulation; and to remove a cervix which has been widely 
lacerated with deep infiltration of the cicatrix, large bulky cj'sts, associated in- 
fection, and ectropion. When there are irregularl}'^ eroded or ulcerated areas in 
the region of the external os, the choice of treatment lies between total hyster- 
ectomy and irradiation, rather than between the various types of hj'sterectomj'. 

With correct preoperative diagnostic precautions, discriminating treatment of 
the cervix, and a proper selection of cases, I doubt that the incidence of subse- 
quent carcinoma of the stump is anj’' higher after supravaginal hj’-sterectomy than 
it is in women who have never been operated upon. In mj’’ 654 cases only one 
instance of carcinoma of the stump has come to mj' attention, and this was due 
to a stupid error on mj^ part. 

The authors wisely stress the importance of careful preoperative study and 
preparation of the patient, the value of preoperative transfusions, adequate opera- 
tive exposure, expeditious technique, and the protection of raw surfaces in the 
pelvis. When there are denuded areas that cannot be satisfactorily peritonized, 
I have used sheets of gutta percha tissue for many j’-ears to prevent visceral 
agglutination. This is less cumbersome than rubber tissue. Cashman and Frank 
are to be congratulated on their low mortality after supravaginal operations, 0.45 
per cent, the lowest that has so far come to my attention. 

DE. VIKGIL S. COUNSELLER, Eochester, Minn. — On mj’ own service at the 
clinic approximately 80 per cent of the operations are total hj’sterectomj^ and 
about 20 per cent are subtotal hysterectomJ^ Little more difficulty is experienced 
in the removal of the cervix with the fundus from the abdominal side than is 
encountered in cutting it off and leaving the cervix in position. I have several 
principal reasons for doing total hj’sterectomy. One of these is that by so doing 
the cervix, as a source of infection, is eliminated. Another reason for the total 
operation is that bj’ means of it the vaginal vault of the multiparous patient can 
be reconstructed. Dyspareunia will not occur and a much more nearlj’ perfect 
anatomic reconstruction will be attained. 

It has been established that the cardinal ligament is the only useful one in the 
maintenance of uterine support. Very little can be done with this ligament when 
subtotal hj’sterectomy is performed. My plan in removal of the cervix is to 
shorten the broad ligament and then to re-attach it to the angles of the vagina, 
and instead of shortening the vagina, I can actually lengthen it. 

DR. JOE V. MEIGS, Boston, Mass. — In 1932, from one of the hospitals in 
Boston, came a report of 3,000 cases of cauterization of the cervix with a very 
small subsequent incidence of cancer. This report was made to show that cauter- 
ization would prevent cancer. I accepted that teaching until I had had two 
patients of mj’ own who developed carcinoma of the stump, both of whom are 
now dead and could easily have been saved. Since that time I have done total 
hj’sterectomies as a practical routine. It is my opinion that it is the operation 
of choice and is technicallj’ as easj’ to do as a supravaginal operation. I have 
had onlj’ one case of dj’spareunia and have asked all of mj’ patients about this 
sjTnptom. 
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adipose patient with deep pelvis, and when shortened sacrouterine liga- 
ments and parametrial tissue limit the mobility of the cervix, the tech- 
nical difficulties are much increased. It is in this group that unnecessary 
deaths would occur if total hysterectomy were done in every ease where 
hysterectomy is indicated. 


CONCLUSIONS 

1. Infection pla.ys a prominent part in deaths from hysterectomy. 

2. Chronic cervicitis is a source of infection. 

3. Deep cauterization of the cervix, as the first stage in hysterectomy, 
eliminates this source and reduces the mortality. 

4. It is advisable in both total and subtotal hysterectomy. 

5. It eliminates future inflammatory trouble with the cervical stump 
and in our experience prevents carcinoma. 

6. Deep cauterization of the cervix followed immediately by subtotal 
hysterectomj’’ has made total hysterectomy unnecessary for benign con- 
ditions of the uterus. 
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DISCUSSION 

DE. WALTER T. DANNEEUTHER, New York, N. Y. — There is little difference 
in the morbidity and mortality of supravaginal and complete hysterectom}’- in the 
hands of experienced operators. I have looked up the records of my last 730 
personalty performed hysterectomies and found that 654 were supracervical ampu- 
tations, 65 panhj'sterectomies, and 11 vaginal hysterectomies. Ten patients died 
after the supravaginal operations, a mortality of approximately 1.5 per cent. 
There were no deaths, nor bladder or ureteral injuries, after complete hysterectomy, 
either abdominal or vaginal, so it is evident that like Cashman and Frank, I am 
prejudiced in favor of the supravaginal abdominal operation, notwithstanding the 
zero mortality of the complete operation in my hands. Mj”" own reasons for this 
are because of the marital difficulties and d 5 ’spareunia which follow ablation of 
the cervix. If an inquiry is made of each patient subjected to total hj-sterectomy, 
the almost invariable confession of subsequent sexual impairment or unpleasant- 
ness becomes a forcible argument in favor of cervical retention. Obviously this 
premise becomes untenable in the presence of extensive cervical disease or malig- 
nant, or potentially malignant, lesions. 

Like the authors, I remove the appendix routinely and am convinced that ap- 
pendectomy introduces no additional risks. I cannot agree with Cashman and 
Frank that infection constitutes an important hazard in the mortality of hyster- 
ectomy, since onty one death in my series of cases was due to peritonitis. No one 
can dispute the fact that a diseased cervical stump predisposes to postoperative 
morbidit}^ and remains a menace throughout the patient’s subsequent life as a 
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cervix. I doubt if a deep cauterization can be done, whether it is complete or 
incomplete, without a good deal of stenosis. There are pockets of epithelial 
growth in the cervix and deep cauterization will not reach and dispose of them. 

DE. JAMES W. KENNEDY, Philadelphia, Pa. — Prom the discussions we have 
just heard, one would be led to think that Dr. Cashman was contrasting the dif- 
ference in mortality and morbidity of complete removal of the uterus as an 
abdominal operation, with that of supravaginal amputation of the uterus. The 
paper is, however, dealing with cauterization of the cervix in order to prevent 
operative infection from the hysterectomy which was to follow. 

I am entirely in accord with the teaching the doctor has advanced. I would as 
soon undertake to perform a hj’’sterectomy from above or below, without washing 
my hands, as I would attempt to operate without thoroughly cauterizing the cervix 
and making a very thorough toilet of the vaginal canal, which is accomplished by 
soap and scrubbing brush. 

Cauterization of the cervix after supravaginal hysterectomy has been per- 
formed is a step of great value as a prophylaxis against occurrence of malignancy 
of the remaining cervix. The teaching is of particular worth to those operators 
who cannot perform a panhysterectomy with as low mortality as that of supra- 
vaginal amputation of the uterus. 

Although today the teaching is in favor of a greater number of complete opera- 
tions, there is a difference in the mortality of a complete hysterectomy as com- 
pared with supravaginal amputation of the uterus, in favor of the latter, and 
especially so in the very fleshy woman with cardiorenal symptoms. There is then 
a broad field of usefulness for the points brought out in Dr. Cashman ’s discussion. 

Eeference has been made to shortening or distortion of the vaginal canal fol- 
lowing complete hysterectomy when performed either as a vaginal or abdominal 
operation by the ligature method. Over 95 per cent of the hysterectomies per- 
formed in the Joseph Price Hospital are executed as vaginal hysterectomies by 
the clamp method, and we find in practically all cases the vaginal canal is lengthened. 
The only exception to such results occurs in those patients where we have re- 
moved an extensive amount of the vaginal fornix for malignancy of the cervix. 

DE. MOETIMEE N. HYAMS, New York, N. Y.— Far too frequently when ref- 
erence is made to chronic endo cervicitis, the type or degree is not considered. 
Based on Mathews’ classification, a first-degree involvement would not necessitate 
the same therapeutic measures as would a fourth. While cauterization of the 
cervix has advantages in certain forms of cervical pathologj^, it cannot be con- 
sidered a cure-all for every form of chronic infection. I believe that the age of 
the patient and the extent of the pathology in the cervix must be the index for 
the method of attack. 

DE. CASHMAN (closing). — Deep cauterization is our method of treating these 
cases, but we are in favor of any method that cleans up the cervix in treating 
cases of cervicitis. A stricture is not a factor when you are doing a hysterectomy. 

A recent patient of mine, who had been cauterized twelve years ago, was found 
to have a cervix honeycombed with cysts, but this was not the result of the kind 
of cauterization we are talking about. If you are going to deal with the cervix 
properly you must destroy every bit of epithelium. If cauterization is done com- 
pletely at the time of operation, no further cauterization is necessary. 

We have watched these patients in whom we did not cauterize the normal 
cervix at the time of hysterectomy, and they have come back with an inflamed 
cervix later on. In many of these there was no history of leucorrhea. Tip to 
1938, Dr. Huggins and I did 2,500 subtotal hysterectomies with cauterization of 
the cervix and with no known carcinoma of the stump in that number. We made 
a follow-up of 506 of the patients. 
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DE. A. J. EONGY, New York, N. Y— No single surgical procedure is equally 
applicable in every case. The problem of how to deal with the cervix after a 
supravaginal hysterectomy has been performed in a multiparous woman, in whom 
the cervical canal very likelj' is infected because of old lacerations and scarifica- 
tion, is quite different from the problem the cervix presents in the nulliparous 
patient, especially the elderly spinster, upon whom a supravaginal hysterectomy 
has to be performed. When clinically there is no infection of the cervix, especially 
in the unmarried woman, there is no reason for cauterizing the cervical canal and 
destrojdng the glands and its lining. The incidence of cancer of the stump of the 
cervix is definitely small. The mortality following supravaginal hysterectomy and 
total hysterectomy in the hands of the expert may not differ much, but in the 
hands of the average surgeon a supravaginal h 5 ’'stereetomy is much safer for the 
patient than a total hysterectomy. Surelj', the incidence of ureteral injury is 
practically reduced to a minimum. 

In patients with relaxed vaginal vaults, in whom a sagging of the vagina is 
likely to take place after a supravaginal lu'sterectomy has been performed, I 
usually anchor the cervical stump to the anterior parietal peritoneum. That often 
prevents further sagging of the vaginal vault and occasionally obviates many of 
the annoyances that take place during sexual intercourse in this group of patients. 

DE. WILLIAM H. WEIE, Cleveland, Ohio. — In our hospital service, the supra- 
vaginal hysterectomies show a Iiigher mortality rate than do the panhysterectomies. 
The probable explanation of this is that in the more difficult cases, with dense 
adhesions, abscesses, or other complications, manj^ of the operators, in order to 
save time, will perform the supravaginal hysterectomy instead of the usual total 
operation and naturally these complicated cases would show a higher death rate 
than simpler ones. 

We perform a vastly greater number of panhysterectomies than supravaginals 
and last year we had an unusually lucky series. In a period of thirteen months, 
470 consecutive hysterectomies were performed by the visiting and resident staff. 
No death occurred in this entire series. Of this total, 356 were abdominal pan- 
hysterectomies, 65 were supravaginal, and 49 were vaginal. 

As far as shortening of the vagina as a result of the panhysterectomj’- is con- 
cerned, it need not occur if one is careful to keep close to the cervix in dividing 
the vagina and to sacrifice no more vaginal wall than is necessary. 

DE. A. D. CAMPBELL, Montreal, Canada. — ^A cervix that needs to be cauterized 
should above all others be removed when performing a hysterectomy. Carcinoma in 
the neglected stump approaches 2 per cent, and it is worthy of note that 80 per 
cent of these occur where the operation was limited to subtotal hj’'sterectomy for 
chronic pelvic inflammatory disease. I remove the cervix with the uterus in 70 
to 75 per cent of cases, leaving the stump in only the elderly nullipara when re- 
moving the uterus for a leiomyoma of the corpus. 

In the past seven 5 'ears following total hysterectomy, our uncorrected death 
rate including those that died from Iieart disease, embolism, and progressive ma- 
lignancy was 1.68 per cent. 

DE. CHANNING W. BAEEETT, Chicago, III. — The statistics given in the paper 
show that these men are in the safe class of operators, but this safety did not 
come from cauterizing the cervix. If that were true I should have had a great 
many deaths from peritonitis in subtotal hysterectomies, which I have not had. 

There has been too little stress laid upon vaginal hysterectomjL In those cases 
in which the cervix is badly diseased, either from the standpoint of possible de- 
velopment of carcinoma or a benign condition of the cervix, a vaginal hj'sterec- 
tomy in all cases where it is technically possible is the operation of choice. But 
if we advocate total hysterectomy from above in all cases, we are going to increase 
the mortality among the average operators far more than we save from develop- 
ing carcinoma. 

Dr. Miller, of New Orleans, has gone very carefully into the question of stenosis, 
and he puts deep cauterization as one of the principal causes of stenosis of the 
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It is of interest to note that in comparing the effects of sodium amytal and 
pentobarbital, vrhen each is used separately with the same agent, there is a small 
but notable increase of apnea in the instance of sodium amytal. When used with 
scopolamine, the increase was found to be 2 per cent; when used with rectal ether, 
6 per cent. Fifty per cent of pentobarbital-paraldehyde babies showed apnea, 
while fully two-thirds of pantopon-scopolamine patients were apneic. 

A further study of analgesics and their effects upon the respiration 
of the newborn infant are furnished in an unpublished report by Dr. 
Carl P. Huber of our clinic at Indiana University (Table I). 

In this series of 656 cases, comparative studies were made of cyelopal and 
carbromal; cyelopal, carbromal, and rectal ether; sodium pentobarbital; and sodium 
pentobarbital and rectal ether. 

It is noted that the percentages of immediate spontaneous respiration of the 
various groups are quite comparable, ranging from 65.6 to 77.4 per cent, while 
the average for the groups was 73.6 per cent. The average “immediate” and 
“delayed spontaneous” totaled 85 per cent. Twenty-five per cent of the infants 
were born apneic. 


BARBITURATES AND HYPNOTICS IN LABOR 
Effect on Initial Respirations of Infants 
(Irving, Berman <5* Nelson) 


Breathed immediately at birth 


No Drugs or Anesthesia 
Pentobarbital O' Rectal Ether 
Pentobarbital &• Scopolamine 
Sodium amytal Scopolamine 
Sodium amytal €r Rectal Ether 
Pantopon G' Rectal Ether 
Pernocton 

Pentobarbital &• Paraldehyde 
Pantopon O' Scopolamine 



Fig. 1. 


Table I. The Effect of Certain Analgesics on Initial Respiration of Newborns 
Huber; Obstetrical Department, Indiana University 


analgesics 

NUMBER 

OP CASES 

sponta- 
neous AND 

IMMEDIATE 

DELAYED. NO 
RESUSCITA- 
TION 

RESUSCITA- 

TION 

STILLBIRTH 

RATE 

Cyelopal 

115 

77.4 

8.7 

11.3 

2.6 

Cyelopal and rec- 
tal ether 

96 

65.6 

17.8 

13.5 

3.1 

Cyelopal and car- 
bromal 

87 

75.8 

12.6 

11.5 

0.0 

Cyelopal, carbro- 
mal and rectal 
ether 

111 

74.8 

9.0 

15.3 

0.9 

Sodium pentobar- 
bital 

136 

1 

70.6 

13.9 

12.5 

2.9 

Sodium pentobar- 
bital and rectal 
ether 

111 

77.4 

10.8 

10.8 

0.9 

Total 

656 

Av. 73.6 

12.0 

12.5 

1.8 



















THE EFFECTS OF ANALGESIA ON THE NEWBORN INFANT^ 
0. 0. McCormick, M.D., Indianapolis, Ind. 

P erhaps no single issue divides obstetricians so much as that re- 
lating to the use of analgesia. Some do not use it, and criticize it 
severely; others use it and praise it loudljL Nevertheless, analgesia is 
indispensable in the modem conduct of labor, and is here to stay. 

Among the important reasons against its general acceptance is its 
purported ill-effect upon the infant. Even strong advocates of child- 
birth relief share this misgiving to some extent, conceding that in sedat- 
ing and narcotizing the laboring mother they routinely risk jeopardiz- 
ing the newborn infant by inducing as a rule at least a brief apnea, 
and occasionally a marked, sometimes alarming asphyxia. 

Certainly, concern in behalf of newborn infants delivered under the 
influence of maternal analgesia has been strongly bolstered by the re- 
port of Schreiber,^ indicating remote cerebral damage where analgesics 
are given in excess of pharmacologic doses. 

Though long since granted analgesia aids the mother by siiaring her 
mental and physical shock and exhaustion, because of the more or less 
general presageful feeling mentioned above, there has been but little 
or no surmise that analgesia might benefit the infant as well as the 
mother. Gratifyingly enough, recent studies by independent investi- 
gators indicate this to be true. 

The purpose of this presentation is twofold: First, to show the ef- 
fects of various analgesic agents in common usage as they reflect upon 
the initial respiration and mortality of the newborn; and second, to 
stress the safety of certain popular present-day methods of relief, and 
compare their enhancements upon the infant. In major part, this will 
be attempted bj’- correlating the outstanding findings of several in- 
vestigators. 

Regardless of what enhancing effects may result upon the infant, all 
forms of childbirth relief, except those of local infiltration, do have a 
large and variable incidence of at least one ill-effect, namely, depres- 
sion of the respiratory center. This was well illustrated by the study 
of Irving and his co-workers,^ covering eight types of analgesia (Fig. 1). 

In the most favorable instance apnea occurred in 35 per cent of the cases. This 
is in marked contrast to the 2 per cent incidence found among eases without relief 
medication. In the extreme instance, the percentage of apnea rises to 67 per cent. 

It is observed that pentobarbital and rectal ether, the modified Gwatlimey method, 
holds the most favorable position. The pentobarbital-scopolamine method, probably 
the one most generally used today, holds a close second position. 

. ‘Read at the Fifty-Third Annual Meeting of the American Association of Obstetri- 
Abdominal Surgeons, Excelsior Springs, Mo., September 26 to 
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Fortunately apnea appears to have no serious ill-effect upon the life of newhom 
infants. Presumabl}' this is partially due to the normal anoxemic state before birth. 
The gross stillbirth rate of Irving’s group was 0.93 per cent, that of Huber’s, 1.83 
per cent. 

Any bona fide effect of an analgesic agent should reflect in the stillbirth and 
neonatal mortality rates. Clifford and Irving, 3 by checking into the stillbirth and 
neonatal losses at the Boston Lying-in Hospital over a five-year period, preceding 
the use of barbiturates and a like period following the introduction of barbiturate 
analgesia, discovered that both the stillbirth and neonatal mortality rates decreased 
during the barbiturate period (Fig. 2). 




Pig. 3. 

The stillbirth rate fell from 65 per 1,000 births during the prebarbiturate era 
to 56 in the following five years, and the neonatal loss dropped from 22 to 19 per 
1,000 births (Fig. 3). 

Among the first studies to show benefit from maternal analgesia or anesthesia 
to the newborn infant was that of Cole,* in which he analyzed the effect of ether 
anesthesia (Fig. 4). 

Babies born to unanesthetized mothers experienced a maximum loss of 5.53 
per cent of the birth weight. Those bom to mothers, who had less than fifteen 
minutes of inhalation ether, had a maximum loss of 5.2 per cent. Wliere the ether 
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It is noted that the results of the paraldehyde and modified Gwathmey methods 
show more favorably than those of the normal and pentobarbital-scopolamine groups 
throughout the first sis days. Also, the gi'eatest masimum weight loss occurs among 
babies born to mothers having no analgesia and to those having pentobarbital- 
scopolamine. It is further observed that babies born under the influence of the 
modified Gwathmey method return to normal weight more rapidly than those 
delivered under either paraldehyde or pentobarbital-scopolamine. 

In comparing the maximum weight loss of each of the three forms of relief and 
that of the normal group (Table III), it is observed that the greatest loss occurs 
among babies born to mothers having no medication. 


Table III. Aa'erage Total Weight Loss ok Thiud Day (Kotz) 


oz. 

Control (100 babies) 

4.7 

Pentobarbital and scopolamine (99 babies) 

4.6 

Paraldehyde (498 babies) 

4.5 

Modified Gwathmey (98 babies) 

4.1 


Those born under either the pentobarbital-scopolamine or paraldehyde methods 
suffer an average total weight loss almost equal to that of the normal group, while 
the babies born under the modified Gwathmey method are favored by a definitely 
less weight loss. The average of the first three groups is 4.G ounces, that of the 
latter, 4.1 ounces. 

Another study affords a comparison of the results of various types of deliveries 
as performed upon mothers having no analgesia and those having one of the three 
forms, paraldehyde, modified Gwathmey, and pentobarbital-scopolamine (Table IV). 
This study is important because that which alters the type of delivery may reflect 
upon the welfare of the infant. 

Table IY. Types of Deuvery (Kotz) 



NORMAL 

% 

PARALDEHYDE 

% 

MODIFIED 

GWATHMEY 

% 

PENTOBARBITAL 

AND 

SCOPOLAMINE 

% 

Low Porcep 

2 

81.4 

21 

87.5 

Midforcep 

1 

10.3 

3 

4.0 

Breech 

3 

3.3 

5 

8.0 

Version Extraction 

0 

0,5 

1 

0 

Spontaneous 

94 

4.5 

70 

4.0 


The low percentage of patients delivered by low forceps in the normal group 
is quite striking compared with the high rate in either of the analgesia groups. 
However, the low incidence of employment of low forceps among the modified 

Table V. Effect of Sedatives and Anesthesia on the Mortality of Premature 

Infants 


2,500 Grams or Less (Grier) 



TOTAL 

CASES 

CASES 

LIVED 

GASES 

DIED 

MORTALITY 

% 

No sedative or anesthesia 

18 


8 

44 

Local infiltration 

21 

17 

4 

19 

Sedative only 

19 

14 

5 

26 

Anesthetic only 

236 

172 

64 

27 

Sedative and anesthesia 

155 

125 

30 

19 

Not stated 

4 

2 

2 

50 

Total 

453 


113 

25 

Av. Gr. 


















JIC COBMICK ; 


EFFECTS OF ANALGESIA ON NEWBORN INFANT 395 


Kotz and Kaufmans in their outstanding work, based upon these three standards, have 
well proved from the view’point of the infant’s welfare the justification of wisely 
used analgesia. His study, covering 700 analgized delivery cases, was directed upon 
the analgesic effect on the infant. The temperature, weight loss, and weight gain 
during the first ten days of life were closely followed. In addition he ran a 
control series of 100 babies bom to mothers receiving no medication. All iahies 
were handled under similar nursing care. 

The group of 700 analgized mothers consisted of 500 delivered under the 
influence of paraldehyde, 100 under pentobarbital-scopolamine, and the remaining 
100 under the modified Gwathmey method. His work further included a com- 
parative analysis of these three commonly used forms of relief as to their respective 
effect upon the infant. 

The observed temperatures in each of the three methods studied and that of 
the babies born to unmedicated mothers are shown in Fig. 5. 

It is noted that the temperature of the paraldehyde group and that of the modi- 
fied Gwathmey method run quite parallel to normal, the former slightly above and 
the latter slightly below. In contrast, that of the pentobarbital-scopolamine series 
diverges, running higher, especially on the third, fourth, and fifth days. 

It is to be observed in Table II that both the paraldehyde and modified Gwath- 
mey methods present a more favorable showing than the normal, and of the two 
methods, the paraldehyde is the slightly more favorable. 



Table II. Percentage of Babies With Temperatures Over 100° F. (Kotz) 






DAY POST 

PARTUM 





1st 

1 2nd 

3rd 

4th 

5th 

1 6th 

1 7th 

1 8th 

9th 

10th 

Normal 

2 

4 

1 4 

5- 

2 

2, 

1 

0 

1 

0 

Paraldehyde 

1.4 

2.2 

3.6 

1.6 

1.8 

1.4 

1 

0.4 

0.2 

0.4 

Modified 

Gwathmey 

1 

4 

2 

4 

1 

1 

1 

1 

1 

1 

Pentobarbital 
and scopola- 
mine 

1 

8.3 

4.1 

8.3 

i 

8.3 

8.3 

2 

4.1 

1 

4.1 

1 


Here again, the pentobarbital-scopolamine method stands out in unfavorable 
contrast. On the second, fourth, fifth, and sixth days, 8.3 per cent of the patients 
ran a temperature of over 100° F., from twm to eight times that of either of the 
other two analgesic groups. 

Further studies compare the average daily weight loss of each of the methods 
of relief and that of the normal group (Fig. 6). 
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Clifford’s study further reveals that the mortality rate of prematures bom to 
mothers receiving morphine varies in direct relation to the amount of the drug given 
(Fig. 8). 

These findings strongly substantiate the long commonly held opinion 
that opium derivatives, when administered within a few hours of birth, 
render a deleterious effect upon the infant. 

Owing to the popular use of nitrous oxide-oxygen in maternal anal- 
gesia and anesthesia, special reference should be made to its aetion up- 
on the newborn. 



Fig. 8. 



Fig. 9. 

Eastmans has demonstrated its production of fetal anoxemia (Fig. 9), and points 
out the risk of profound asphyxia when concentrations higher than 85:15 are em- 
ployed. His study showed that when concentrations of 90:10 or stronger were used 
over a period exceeding five minutes one-third of the babies suffer a marked 
anoxemia, and occasionally profound asphyxia results. 
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Gwatlimey group compares very favorably with the much higher rates found in 
the paraldehyde and pentobarbital-scopolamine series. Also, the 70 per cent in- 
cidence of spontaneous deliveries in the modified Gwatlimey series is noteworthy 
when contrasted with the 4.5 per cent and the 4 per cent incidence noted, respec- 
tively, among the paraldehyde and pentobarbital-scopolamine groups. 

In summarizing briefly this study of Kotz, it is indicated, at least, that the 
two forms of obstetric analgesia, paraldehyde and modified Gwathmej- methods, 
are favorable to the infant. Further, that of these two, the modified Gwatlimey 
appears to be the more favorable. Regarding the pentobarbital-scopolamine method, 
the data presented would indicate that its effect upon the baby is adverse. 

A discussion such as this properly includes special reference to the effect of 
sedation and anesthesia upon the life of premature infants. In this instance in- 
terest is prompted not solely in behalf of life-saving, but to take advantage of 
their susceptibility to reaction. 

One such study has been made by Grier and Lusskys who analyzed the mortality 
effects of sedatives and anesthesia in a surve.v of 453 premature infants, weighing 
2,500 Gm. or less (Table V). 



Fig-. 7. 

Certain observations are noteworthy. For example, the mortality rate among 
those delivered under both sedation and anesthesia, numbering 155 or a full third 
of the group, was only 19 per cent. This rate was the same as that for infants 
whose mothers had only local infiltration, and was less than the average gi’oss 
mortality rate of 25 per cent. Also, the rates of the two groups, “sedatives only” 
and “anesthesia only” were, respectively, 26 and 27 per cent, closely approximating 
the gross mortality rate. The small number of IS patients, in whom no medica- 
tion was administered, presented a rate of 44 per cent, the highest of all. 

Admittedly this study is not one of close analj'sis, and no doubt were some of 
its data broken down deductions might not be so favorable. Yet the statement 
remains, that the mortality rate among 155 premature infants weighing 2,500 Gm. 
or less born to sedated and anesthetized mothers was onlj' 19 per cent. 

A more pertinent investigation, particularly as relates to the use of opiates, 
is that of Clifford,r which shows the striking effect upon premature infant life 
of morphine and its derivatives when administered within four hours of birth 
(Fig. 7). 

The mortality rate of infants having received morphine was twice that of those 
born to mothers not receiving the drug. 
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445 North Pennsylvania Street 

DISCUSSION 

DR. EMMETT D. COLVIN, Atlanta, Ga. — Sehreiber has confronted the ob- 
stetricians ■with an important problem, for he has clearly shown that a relationship 
between asphyxia at birth and serious degenerative brain changes exists. He con- 
cludes that drugs, administered for the relief of maternal pain during labor, may 
be the causative factor. 

He has pointed out a danger which obstetricians thought did not exist. At least 
the general feeling has been that babies with simple apnea, once resuscitated were 
safe and developed along a normal course. Of course, Sehreiber did not attempt 
to determine the exact role played by dystocia, operative interference, oxytocics, 
and general anesthesia. It is therefore, unfair to condemn amnesia and analgesia 
methods without evaluating these factors. 

In discussing this subject, one must constantly keep in mind the influence of 
drugs upon the increased incidence of uterine inertia and operative termination of 
labor. Analgesic drugs, by creating the necessity for operative delivery and the 
accompanying increased incidence of intracranial injury, are responsible indirectly 
for the asphyxia so frequently encountered among injured babies. 

Since 1932, Bartholomew and I have emploj'ed 3 gr. of nembutal (pentobarbital 
sodium) and 6 drams of paraldehyde, by mouth, in the conduct of 2,363 private 
cases. When necessary, supplementary' small doses of paraldehyde were used as 
indicated in order to secure sleep. In an occasional case a small dose of morphine 
and scopolamine preceded the initial dose of paraldehyde. The effect of the drug 
itself upon the mother or child has not caused apprehension, on the part of the 
attendants, in a single case among the 2,363 deliveries. 

An analysis of our series yielded the following data: complete amnesia in 92 
per cent; partial amnesia in 6 per cent and failure in 2 per cent; troublesome 
restlessness in 7 per cent; spontaneous delivery in 80 per cent; average duration 
of labor in nulliparas, thirteen hours and eighteen minutes; in multiparas eight 
hours and fifty' minutes; and a corrected fetal mortality of 1 per cent. 

The incidence of apnea among term babies ■w'as 9 per cent. This apnea seemed 
to be due to a state of drowsiness rather than to a respiratory' depression. We 
have not noted a detrimental neonatal effect. Clearing of the air passages, fol- 
lowed by spanking or gentle mouth-to-mouth inflation of the lungs promptly estab- 
lished good respiration and crying. The apnea was prolonged if morphine and 
scopolamine preceded the paraldehyde. We found that with premature infants the 
apnea was exaggerated, and sluggishness predisposed to atelectasis. Aside from 
drowsiness, in the first six to eight hours after birth, term babies showed no dif- 
ference in nursing, temperature curve, gain in weight, and behavior from babies 
delivered without the aid of paraldehy'de. 

We believe that paraldehyde in combination with a small dose of pentobarbital 
sodium is a safe method to be employed in childbirth, and, in the hands of capable 
obstetricians, should not result in greater danger to the mother or infant than 
drop ether. 

DR. W. WAYNE BABCOCK; Philadelphia, Pa. — Dr. McCormick’s paper brings 
attention to the very important question: What percentage of "stillbirths” and 
of deaths in early infancy result from narcotics and anesthetics given to the mother 
during labor? I question if this danger ever has been overestimated. 

Anesthetics and narcotics commonly produce anoxemia, which our expert neuro- 
pathologists have shown may greatly damage the brain. Even cyclopropane, pre- 
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From tlie viewpoint of anoxemia produced, cyclopropane with the 
customarily high percentage of oxygen is a more practical analgesic 
agent than nitrons oxide-oxygen. 

More substantial information relative to the influence of maternal analgesia 
upon the life of the newborn may be gained by comparing the average stillbirth 
rate of several series of infants born to analgized mothers with that of the still- 
birth rate in general. The compilation at hand (Table VI), presents the average 
rate of the former group to be 1.87 per cent, while that of the general group is 
conservatively stated by most authors to be in excess of 4 per cent. 

Table ^’T. STiLLBnrTH Eates op Infants Born to Analgized Mothers 


SERIES 

NUMBER OP 

MOTHERS 

1 number op 

1 STILLBIRTHS 
(GROSS) 

STILLBIRTH 

1 RATE % 

UNCORRECTED 

Galloway et al.s 

1,415 

31 

2.19 

Huberio 

656 

12 

1.83 

Irving et al.2 

860 

7 

0.93 

Kotz and Kaufman^ 

70.0 

14 

2.00 

Krebs et al.n 

3,720 

60 

1.61 

Lewis! 2 

500 

15 

3.00 

McCormickis 

1,929 

45 

2.33* 

Wliitefieldi<> 

744 

13 

1.76 

Total 

10,524 

197 

1.87 

Av. Gross 


‘Includes premature nonviable infants, antenatal deaths, and stillbirths of all opera- 
tive cases. 


This favorable showing by no means should be fulljr accredited to 
the use of analgesia, since as a whole patients who receive analgesia 
also receive better obstetric care, both during the prenatal period and 
at the time of delivery. On the other hand from the data presented, 
it is seemingly true that many varieties of popular analgesia do not 
react adversely upon the life of the newborn infant. 

CONCLUSIONS 

1. The high ddgree of general safety and security for the newborn as 
revealed by a correlated study of the many modern varieties of child- 
birth relief is reassuring. 

2. Opiates are probably the only analgesics that may materially af- 
fect the infant adverselj^, and may be particularly hazardous in cases 
of prematurity. 

3. Based upon augmenting the welfare of the newborn, the three 
standard analgesic methods, modified Gwathmey, paraldehyde, and 
pentobarbital-scopolamine, appear to rate in the order named. 

4. By eliminating the “physiologic weight loss” (birth shock) and 
enhancing the fetal and neonatal welfare, Avisely used obstetric analgesia 
is no longer a privilege but a prerequisite of better obstetrics. 
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percentage of these babies that we cannot determine the cause of death. There are 
thus other than the morphologic factors concerned in the death of these babies 
who die before or soon after they are born. 

So far as Dr. Schreiber’s experimental work is concerned, it tallies with our 
clinical observations that the barbiturates arc very depressing. I would also 
emphasize that the effect of these drugs is apparently not a direct effect on the 
fetus so much as on the mechanism of labor and the establishment of respiration 
in the newborn. That and the anoxemia that accompanies it are the real factors. 
Consequently not only the depth but the duration of the anoxemia is extremely 
important, and ■we should realize the great importance of promptly secnring oxygen 
for the newborn baby. 

In the statistics on weight loss there was no base established to show the original 
weight of the infants. We all know that the heavier infant ■will lose more weight 
in actual ounces than the smaller infant. In these tables there 'U’as notliing that 
showed what the weight was at birth, nor any comparison between the different 
groups as to their actual weight. 

DR. GEORGE W. KOSMAK, New York, N. Y. — I -was in the clinic of a very 
well-known European obstetrician some years ago and brought up this subject 
of labor analgesia. He said that since so many articles had appeared in popular 
American magazines, all of his patients demanded that they be given pain relief, 
and that he had devised something which was very effectual. He gave them 
a small two-ounce bottle and told them to take half the contents ■u'lien the pain 
began and, in another hour or two to take the other half. Wlien they awakened 
they asked for more. He said it was merely brandy, and they were half “tight” 
when they were delivered, and consequently remembered little of what had taken 
place. In his opinion the procedure ■was effective and harmless and did not hurt the 
baby. 

DR. McCORMICK (closing). — Dr. Babcock properly directs attention to a 
broader view of our subject by inquiring as to neonatal deaths following the use of 
analgesia. Of the various current reports studied, only one afforded this informa- 
tion. Krebs and his co-workers in a series of 3,720 cases recorded 36 infant 
deaths, while the mothers remained in the hospital, an incidence of 0.97 per cent. 
In a series of 3,446 infants born to unanalgized mothers, they found 48 such 
infant deaths, or an incidence of 1.39 per cent. 

I might add that in four major maternities in Indianapolis where analgesia, 
for the most part the modified Gwathmey method, has been used for the past ten 
years in an excess of 30,000 cases, ■vital statistics do not reveal an increase in 
either stillbirths or neonatal deaths. 

Schreiber’s W'ork was based upon unpharmacologic dosage of certain analgesics, 
and although a most important and invaluable study, it does not properly apply to 
intelligently used analgesia, such as implied in our presentation. 

I wonder if it is Dr. Adair’s impression that there is a greater incidence of 
unexplained stillbirths and neonatal deaths since the advent of modern analgesia. 
No doubt the massive doses of barbiturates, such as 9 to more than 20 gr. of 
pentobarbital as employed by some, may produce undesirable anoxemia by both 
interfering with mechanism of labor and by hindering the establishment of 
respiration. We avoid this danger in our clinic by using small divided doses, 
1% to 4% gr., in conjunction ■ndth rectal ether, a patient rarely receiving more 
than a total of 7% gr. 

Dr. Adair’s assertion that the statistics presented relative to weight loss were 
misconstrued seems not to be fully correct. In the first place, granted the larger 
the baby the greater the weight loss and the smaller the baby the less the weight 
loss, the importance of such a variation diminishes as the size of the series in- 
creases. In that the series'’ cited were reasonably large, and the infants were 
given similar nursery care, it would appear that any effect registering consistently 
would be practically significant. In the instance of Fig. 4, such an error was 
offset by expressing the weight loss in percentage of birth weight. 
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scribed for the high percentage of oxygen with which it may be used, has caused 
permanent cerebral damage or death. I know of several deaths occuring at the 
Philadelphia General Hospital several days after operation from this cause. These 
deaths had been attributed to other conditions until the histopathology of the brain 
was revealed. 

The anoxemia incident to tlie administration of general anesthetics and nar- 
cotics has in my experience been the most important single factor in the mortality 
following operations upon young babies. As a result we use only local anesthetics 
for the newborn infants. 

Eavdin and his group have shown that even the serious degenerative change 
occurring in the liver under chloroform anesthesia may be prevented by the asso- 
ciated use of oxj’gen. The difficulty in preventing some degree of cyanosis renders 
nitrous oxide-oxygen and even ethylene anesthesias dangerous for prolonged ad- 
ministration. Doubtless careful postoperative studies would show more frequent 
cerebral damage from anoxemia in the living than is generally recognized. Oxj'gen 
should not be withheld if there is any degree of prolonged anoxemia in either 
infant or adult. 

DB. WARD F. SEELEY, Detroit, Mich. — ^In Detroit where the work of Schreiber 
and Cole was done we have been very sensitive to tiie question of anoxia. We 
are not so much concerned with a high primary fetal mortality after the use of 
analgesia, for needless to say if this occurred we would discontinue its use. We 
are concerned, however, with the “devastation areas’' in the brain which mani- 
fest themselves much later and can be demonstrated at autopsy by a competent 
neuropathologist. 

The burden of proof would seem to be with us. We have to show that we do 
not get babies with such devastated brain areas with properlj' controlled analgesia. 
This is diflScult because in many instances the results of anoxia do not manifest 
themselves at once, and it is only when the child comes under the care of the 
pediatrician or neurosurgeon, with mental defect, tliat the true state of affairs 
is recognized. 

DR. G. D. ROYSTON, St. Louis, Mo. — There are two points in this presentation 
I should like to emphasize: First, apnea is often associated with delay of the 
fetal head at the vulval ring, regardless of the employment of analgesia. Second, 
opium in any form is a respiratory depressant. Laboratory studies in the Washing- 
ton University Clinic have shown that it depresses the respiratory system and 
constricts the bronchioles. These studies, together with a clinical experience of 
more than 20,000 deliveries, also show that hj'oscine or scopolamine in moderate 
dosage exerts no effect upon either heart or respiration of the newborn. 

Fetal damage seems to depend upon the depth and extent of the anoxemia, 
whether caused by injections or the inlialations. 

In the chart shown by Dr. McCormick it is interesting to note that 3,720 cases 
reported by my associate. Dr. Krebs, showed an uncorrected fetal mortality of 
1.61 per cent. Krebs reported the largest number of cases and his fetal mortality 
was the lowest in this chart, being outranked only by Irving who reported a smaller 
number of cases. 

Tliere are many variations of analgesic administration. My personal custom 
is to wait until satisfied that labor is definitely in progress, then to give by mouth 
3 gr. of nembutal and 1 c.c. of hyoscine hydrobromide intramuscularly. The nem- 
butal is never repeated, but forty-five minutes after the first dose a second injec- 
tion of 1 c.c. of hyoscine is given, followed forty-five minutes later by a third 
injection of 0.5 c.c. After this third dose 0.5 c.c. of hyoscine is injected every 
one and one-half to two hours until the patient is delivered. This analgesia for 
more than twenty-five years has been safe in our hands, and what test is better 
than a clinical experience of more than 20,000 cases? It enables us to limit certain 
major obstetric procedures to none or to those of minor import. 

DR. FRED L. ADAIR, Chicago, III. — We have been very much interested in 
the problem of determining the causes of stillbirths and neonatal deaths, and as 
far as the autopsies are concerned, I would point out that we find in a considerable 
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enema is given tlie day before tlie operation; and tlie morning of the operation 
a high cleansing enema is given. 

The technique of the vaginal flap operation and restoration of the pelvic sup- 
portive structures are shown in illustrations taken at operation and reproduced by 
an artist. 

rig. 1 shows the laceration in situ, and configuration of the pelvic structures. 
In addition, the retracting of tlie posterior vaginal wall is illustrated witli the out- 
lining of the vaginal flap which begins outside the dimples formed by the retracted 
sphincter and continues as outlined. Finally, the flap is shown dissected in close 




Fig. 2. 

proximity to the free margin of the laceration, as illustrated by the dotted line, 
and is pulled upward by three Allis forcejis. A diagram of the relation of the 
flap to the defect is shown. 

Fig. 2 shows the vaginal flap turned down, closing the defect in the anterior 
rectal wall. The vaginal wall is being undermined by scissors to facilitate the 
closure. The closure of the vaginal mucosa, the restoration of the urogenital dia- 
phragm, and the obliteration of the dead space is being accomplished by interrupted 
sutures of No. 1 chromic gut. The levators are being brought together by No. 2 
chromic gut. 



'^A. EEPORT ON A SERIES OP COMPLETE TEARS OP THE 
PERINEUM WITH EXTENSION UP THE POSTERIOR VAGINAL 
WALL, REPAIRED BY THE VAGINAL PLAP METHOD* 

Ralph E. Campbell, M.D., ]\Iadison, Wis. 

(From, the Department of Obstetrics and Gynecology, University of Wisconsin 

Medical School) 

T he A^agiual flap operation for chronic complete tears of the sphincter 
of the anns Avith extension into the rectum and up the posterior 
A^aginal Avail is not a neAV procedure. As earlj'^ as 1882 Warren described 
the A^aginal flap operation in his monumental presentation. Tavo years 
later Ristine added an important publication. Since these early con- 
tributions several Avriters have published articles upon this subject, 
notably Phanenf,® Miller,^ PaiTar,- and others. To those interested in a 
most complete bibliograiDhj’- and historical background upon this subject, 
a reference may be made to the impoiTant article of Norman P. Miller 
entitled “The Surgical Treatment of Complete Perineal Teai’s. 

It is the essayist’s conviction that too fcAV physicians are familiar Avith 
the vaginal flap technique and its excellent results, and he does not 
exclude obstetricians and gynecologists. In addition, most of my pa- 
tients have come from tlie general practitionex’S of medicine Avho are the 
larger gi’oup practicing obstetrics in this countiy. 

I am reporting a series of 39 patients upon A\diom I haA^e operated and 
have been responsible for their complete superAusion. The opei'ation to 
■be described in this series differs from the oi'iginal Warren technique as 
noted in the vaginal flap dissection, and the repairing of the triangular 
ligament and the pelvic floor. 

In general, it is time that most operators differ slightly in the detailed 
technique of the Amginal flap operation and the restoration of the sup- 
portive structures; hoAvever, they are fundamentally accomplishing the 
same results as to reparation and successful functioning end results. 
Miller has so aptly pointed out that the success of any plastic operation 
is dependent upon a good blood supply, absence of infection, and the 
avoidance of suture tension. Phaneuf gWes Avaiming and stresses not 
only a meticulous technique but emphasizes the necessity of a careful 
preopei’ative and postoperative ti'eatment under the immediate super- 
vision of the operator. 

TECHNIQUE 

It is important to do a reparative operation several months after confinement 
when involution is complete and at a time immediately following the menses. 

The preoperative preparation of a patient is most important. A low residue 
diet should be given three to four days preceding the operation. An ounce of 
castor o il is given daily three to four days prior to the operation. A soapsuds 

‘Bead at the Fifty-Third Annual Meeting of the American Association of Ob- 
stetricians and Gynecoiogists, Excelsior Springs, Missouri, September 26 to 28, 1940. 
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The postoperative care is equally as important as the preoperative care. The 
knees are tied together immediately following the operation and kept in that posi- 
tion until the cooperation of the patient is dependable. 

One of the opiates, or a combination of lead and opium, is given daily over a 
ten-day period to keep the patient constipated. On the evening of the ninth day 
a rectal instillation of warm oil is given and retained. If the patient develops an 
urge to empty the bowel before the next morning, a low soapsuds enema, small in 
amount, is immediately given. However, if the patient goes until morning uuthout 
evacuation, a soapsuds enema is given at that time. In conjunction wdth the rectal 
instillations mineral oil or saline cathartics may be administered orally. 

During the first few days a retention catheter may be placed in the bladder to 
prevent soiling of the perineum bj' urine. A potassium permanganate solution has 
been used to cleanse the perineum when soiling occurs. 

It has been our practice to give no local treatment to the perineum except Zoal- 
ite, which has been used in some instances to make the patients more comfortable. 

The age of the patients varied from 25 to 64 years, with no small number be- 
tween 45 and 60 years. The average age was 35 years. The average parity was 
four. The average duration of the tears in this series was fifteen years. Seventy- 
six per cent of the tears in the series occurred in primiparas. Eighty-two per cent 
of the series had forceps operations. Function was restored in the control of the 



Relation oF laceration to Levators drawn toother 

anal sphincter and levators includin^nal sphincter 


Fig. 5. 

fecal stream in 37 of the 39 cases, or 95 per cent. Two cases, or 5 per cent, ended 
in failure; one developed a rectovaginal fistula with poor control, and the other 
sloughed the vaginal flap with a complete breakdown of the rectal sphincter. Both 
of these cases were infected and showed typical temperature elevations; while in 
the remainder of the series the temperature curves were flat, with the exception of 
one case which received a good functional result. 

It was observed that in only two of the cases had there been a previous attempt 
at repair. This was a most unexpected finding. 

It is interesting to note that in reviewing the records for this series, but not 
counted in the series, there were five cases of rectovaginal fistulas in which there 
was incision and conversion comparable to a complete laceration. These cases were 
repaired by the vaginal flap method and obtained excellent results. 

SUMMARY AND COMMENT 

1. This series includes 39 cases of chronic complete laceration of the 
perineum with vaginal wall extension, in which the vaginal flap opera- 
tion showed a successful result in 95 per cent of the cases. These results 
compare favorabljr with those of Miller, Farrar, Phaneuf, and others. 

2. Seventy-six per cent of the patients were primiparas. 
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Fig. 3 illustrates the continued approximation of the levator muscles over the 
vaginal flap by interrupted sutures of No. 2 chromic gut, and the deep sutures of 
No. 1 chromic gut approximating the torn ends of the sphincter. 

Fig. 4 shows complete closure of the vagina and deep interrupted sutures of No. 
1 chromic gut inserted through the constrictor cunei; likewise the levators and the 
rectal sphincter have been sutured together. Colles’ fascia is being closed with 
interrupted sutures of No. 1 chromic gut. The skin is closed with interrupted 



ends of sphincter 


Pig. 3. 



Fig. 4. 

sutures of No. 1 chromic gut. The vaginal flap is opened, four Allis forceps are 
inserted and a purse-string suture is placed in the flap. Finally, the flap is shown 
after inversion by the purse string. A pouch is being removed several weeks after 
operation when it fails to retract or shrink down; the flnal result after removal of 
the flap is shown. 

Fig. 5 is a diagram which shows the relation of the laceration to the anal sphinc- 
ter and levators, and the relation of the spliincter and levators to each other. The 
last sketch shows the levators and sphincter drawn together by interrupted sutures. 
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This operation was recently performed on a young woman with a rectovaginal 
fistula adjacent but external to the hymenal ring. The anus was dilated and a 
semicircular incision of the anterior half of the rectum made at the mucocutaneous 
junction. With a finger in the rectum (Fig. 2) the rectal mucous membrane and 
museularis were grasped and carefully dissected until sufficient mobilization without 
tension had been secured to bring the intact rectum above the fistulous opening to 
the anal ring. Excess rectum was cut awaj', and the intact end sutured to the 
skin of the anus (Fig. 3). Gloves were changed, and the fistulous tract attacked 
(Fig. 4) and extirpated from the vaginal side. 



Figr. 1. 

When carried out on a patient with a complete tear with extension up the pos- 
terior vaginal wall, an incision is made through the edge of the vaginal mucous 
membrane at its junction with the rectum. The posterior vaginal wall is dissected 
from the anterior rectal wall with the greatest of care, since a hole inadvertently 
made into the rectum will jeopardize the entire success of the operation. Once 
begun, there is generally little scar tissue to complicate or prejudice this dissection, 
which is carried halfway to the cervix. The remainder of the operation including 
the repair of the sphincter is similar to the procedure outlined by Dr. Campbell. 
Using such technique, 8 patients wdth tears, involving the anal sphincter and 1 to 
4 cm. of the posterior vaginal wall, and two patients with rectovaginal fistulas re- 


CAMPBELL: TEARS OP PERINEUM 


407 


3. Eiglity-two per cent of the patients received a laceration in con- 
junction with a forceps operation, a most important observation. 

4. The average duration of the tear was fifteen years. 

5. A previous attempt at repair was noted in onlj^ two cases. 

6. The technique of the operative jiroeedure taken directly at the 
time of operation has been reproduced bj’- an artist. 

7. All eases were repaired by catgut except five, in which silver wire 
was used in paid. This shows that excellent results can be obtained by 
catgut alone ; and it is my impression that the finer gauge gut is as useful 
as the heavier. In no instance were continuous sutures used. 

8. Infection was a sei’ious factor in onlj’- two cases. 

9. This operation demands a meticulous and minutely detailed 
technique. 

10. Preoperative and postoperative treatment are essential to a suc- 
cessful end result. 

11. The vaginal flap is a protection against postoperative infection and 
is an excellent procedure for repairing an anterior rectal wall defect. 

The illustrations which accompanj' this article have been prepared by Miss Gladys 
McHugh. 
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DISCUSSION 

DR. WILLIAM P. MENGERT, Iowa City, Iowa (by invitation). — In 1882, J. 
Collins Warren said, “The weak point of every operation hitherto devised, lies in 
the management of the rectal wound." In order to avoid this, Warren suggested 
the operation which in slightly modified form has given such excellent results in 
Dr. Campbell’s hands. 

Although many ditferent procedures have been employed for the correction of 
this difficulty, it would seem to be highly desirable to select one which avoids con- 
cluding with a fresh rectal wound or a suture line internal to the anal sphincter. 
Bacteria admittedly are present in the rectum despite the most careful antisepsis, 
and I believe that no suture line, however made, can completely prevent the pene- 
tration of organisms into a newly constructed perineal body during the early post- 
operative course. The vaginal flap operation as practiced by Dr. Campbell avoids 
the necessity of leaving a fresh wound within the rectum and places all sutures 
external to the anal sphincter. The same object can also be achieved by mobilizing 
the rectum, sliding it downward and re-suturing it to the skin margins of a new 
perineal bodj', and external to a reconstructed anal sphincter. The origin of this 
operation has been credited to Marchand, and the procedure is applicable either to 
a complete perineal tear involving the vaginal and rectal walls or to high recto- 
vaginal fistulas. In 1902, Noble of Atlanta reported a similar operation, which 
differed only in the extent of rectal mobilization. Instead of mobilizing the rectum 
in its entire circumference, only the anterior half is freed and shifted downward. 
Obviously, this limits the applicability of the procedure to those tears and fistulas 
which involve not more than the lowermost 3 to 4 cm. of the anterior wall of the 
rectum. 
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ceived an excellent anatomic result and were able to control passage of gas and 
liquid feces. In another patient with a fistula admitting the index finger, the rec- 
tum was mobilized in its entire circumference. Subsequently there was separation 
of part of the vaginal portion of the wound, but the rectal portion remained intact 
and control of gas and liquid feces was excellent. There were no failures, and 
adequate fecal control was secured in each of the 11 patients. 

It is felt that the essential principle in tlie healing of wounds of the rectum 
and sigmoid is adequate fecal drainage. Since the only wound of the rectum fol- 
lowing either the vaginal flap operation or the shifting of the rectal wall is ex- 
ternal to the anal sphincter, the danger of inadequate fecal drainage is eliminated. 



DB. FEED L. ADAIE, Chicago, III. — It is interesting to note that a consider- 
able percentage of the women reported by Dr. Campbell were in the older age group 
who acquired these tears thirty-two years ago. IVliile in most of these instances 
the tears are preventable or repairable at the time of delivery, it would be helpful 
if we emphasized repair at the time of delivery instead of allowing the patients to 
go for years without treatment. 

So far as the operation itself is concerned, the flap method makes a great ap- 
peal to operators where it is possible to acquire a sufScient vaginal flap to bring 
down and cover the vaginal defect. The defect is sometimes too high to secure a 
large enough vaginal flap to cover the rectal wall. In those cases one has to re- 
store the rectal mucosa with or without a partial vaginal flap. 

We should put the third-degree tears in much the same category that we put 
vaginal fistulas and recognize that they are the result of neglect at the time of 
labor. I think our efforts should be directed toward the correction of the traditions 
that lead to these rather than to operation for repair, necessary as that is. 

It is of interest to know that in at least some areas the vesico- and rectovaginal 
fistulas, and also the third-.degree tears, are relatively uncommon. The vesicovag- 
inal fistula formerly constituted a major gynecologic problem. Today it constitutes 
an individual problem, but in some parts of the country the number is relatively 
small, indicating very definitely that with improved care both of these extremely 
troublesome conditions can be minimized if not completely eliminated. 

DR. CHANNINGr W. BARRETT, Chicago, III. — With these tears we should 
deal with them when they are a few minutes old instead of after tliirty or forty 
years. The tear that leads to the rectum is almost never so far up but that it can 
be easily mobilized down to the outlet. This does away with any suture line in 
the anterior wall, does away with scar tissue that always forms along the line of 
the tear in the rectum, and avoids having some tissue hanging outside of the rectum. 








ACIDOSIS AND ALKALOSIS IN OBSTETEICS AND 

GYNECOLOGY'^ 


W. T. Pride, M.D., James R. Reinbekger, M.D., and 
D. T. Holland, M.D., Memphis, Tenn. 

(From the Department of Gynecology and Ohstetrics, Uni/versity of Tennessee 

College of Medicine) 

T he relation of the alkali-aeid ratio of the blood to pregnancy is 
familiar to every obstetrician. Less familiar is the role of the COj 
combining power of the blood in the complications and occasional fatali- 
ties which occur incident to labor and delivery. In the past, shock and 
death during or after anesthesia for delivery have been attributed to 
cardiac thrombosis or pulmonaiy embolism. Prom current knowledge 
of the relation of the toxemia of pregnancy to acidosis, it seemed not 
unlikely that acidosis might also play a part in these unfavorable 
developments. Accordinglj^ in the Department of Gyneeologj’' and 
Obstetrics of the Universit.Y of Tennessee College of Medicine, in 1938, 
a series of experiments was carried out in an effort to discover a basis 
for their occurrence in obstetric and gynecologic practice, and methods 
of their prevention. 

Upon a review of these cases, a conspicuous feature was, almost 
invariably, a long and severe labor. Bearing in mind a possible asso- 
ciation of the two conditions, acidosis and long labor, analyses were 
made of the urine of a number of patients whose labor was prolonged, 
and in a few cases acetone and diacetic acid were found. Inquiry as 
to the reason for this finding revealed that, because of the analgesia, 
and in order to prevent vomiting during anesthesia, patients were given 
little food or liquid during the course of labor. The acidosis was there- 
fore assumed to be induced by starvation and dehydration. Forced 
feedings and the intravenous administration of glucose prior to delivery 
of all patients in labor over thirty hours has served to eliminate this 
type of acidosis. 

Despite the administration of food and liquids, however, patients 
still suffered from shock following long labors. Estimations of the 
CO 2 of the blood were therefoi’e made, not only during the first stage 
of labor, but also during the second stage and immediately following 
deliverjL It was found that the COo combining power of the blood be- 
came constantly lower as labor progressed, the lowest point being 
reached at the end of the second stage. The highest reading of a group 
of 192 patients in the first stage was 58 volumes per cent, and the 
lowest 19.6, the average being 42.98 volumes per cent. The majority, 
therefore, had a moderate acidosis and a number were in a dangerous 
state, necessitating careful watching. CO„ estimations during the sec- 
ond sta ge of labor in 75 cases revealed an average of 40.05 volumes 

‘Read at the Fifty-Third Annual Meeting of the American Association of Obstetri- 
cians, Gynecologists and Abdominal Surgeons, Excelsior Springs, Mo., September 
26 to 28, 1940. 
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The injury in complete tear is sucli that sear tissue forms from one side of the 
rectum to the other, so that the patient has difficulty in holding liquid feces and 
difficulty in getting rid of solid feces. If we but turn do^ra a flap -which retains 
that scar in the rectum, the patient still has her stricture. That stricture is one 
of the things that -we should dispose of at the time of operation if it is a com- 
plete tear. 

In a tear that can be made to stretch up so that it looks some distance up the 
rectum, or can be made to come down outside the rectum, and if that rectal wall 
is brought to the outlet with a purse-string suture, then we have the sphincter 
muscle, not in combination -with the levator ani as sho-wn in the picture, but as a 
little facet on each side of the rectum, and the muscle can be dra-um out. That 
muscle should be picked up on the patient’s left side, then a bite of the rectal 
wall taken well enough up so that the end of the sphincter is well above this edge 
that we have brought down, and then the sphincter on the other side picked up. 
Wlien that is tied the two ends of the sphincter should come well above the edge 
in the median line and then the whole technical work is settled. It is only a ques- 
tion then of putting in the right kind of sutures and getting a good result to 
make it look as if the patient had had no tear and no recent repair. 

In those cases with a fistula, if we use the upper edge of the fistula as the upper 
edge of the septum and split that, bringing the anterior wall do-wn just as we do 
in a complete tear not having a fistula, it will make the complete closure just as 
easy as in a complete tear without a fistula. This method makes the repair of a 
complete tear almost as sure as the incomplete tear of the rectum. And it is a 
procedure which can be done immediately if the patient has been delivered under 
proper aseptic precautions, or, if she has not, there is no use adding to the insecurity 
and danger of the patient by undertaking to do plastic work in that region. It 
it better to leave the patient -with an open perineum than to close up an infected 
perineum, and do a perineorrhaphy a little later. 

DR. CAhIPBELL (closing). — ^Dr. Adair has brought out in his discussion a 
most important point, namely the prevention of these tears, but one sees the 
chronic persistent tears as a result of the poor handiwork of someone else, and 
should know suitable methods of repair in this complication. 

In respect to Dr. Barrett’s statement that there is a scar bridging across the 
perineum which hinders good fecal stream control, the patients that I operated 
upon were checked and rechecked very carefully, and 95 per cent of them had good 
control of both solid stool and liquid stool. So that so far as any great amount 
of scarring is concerned in my cases, I did not see it. 
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unduly prolonged nor severe, the CO„ was increased, an average of 13.2 volumes 
per cent, whereas the CO„ was decreased to 4.4 volumes per cent, on the average, in 
those having long labor. In the latter, the GO, could probably have been increased 
by larger dosage; this, however, was not thought advisable because of the pos- 
sibility of vomiting. The necessity for the introduction of sodium bicarbonate by 
some other means was apparent, yet we hesitated to resort to intravenous or rectal 
injections without some evidence of the reliability of these methods. 

Another experiment was then carried out upon 5 dogs, in which alkalosis was pro- 
duced by the administration of sodium bicarbonate intravenously. Three of the 
animals received a 5 per cent solution; 2 of these died. One of the 2 died of 
alkalosis, as manifested by sloudng of respiration and hemolysis, while the other 
had convulsions. The 5 per cent solution had no effect upon the third. A 2 per cent 
solution was given the 2 remaining dogs without producing any symptoms. The 
readings revealed that 1 Gm. of sodium bicarbonate elevated the CO, of the blood 
7 to 8 volumes per cent. Obviously, a 5 per cent solution was dangerous, in that 
it produced a too rapid and too severe alkalosis, whereas a 2 per cent solution could 
be administered with safety. 

The above experiment was borne out by the intravenous administration of sodium 
bicarbonate to 2 ante-partum patients, one of whom received 500 c.c. and the other 
1000 c.c. of a 2 per cent solution. In the first, the CO, of the blood was elevated 15 
volumes per cent, and in the second, 15.3 volumes per cent. Neither suffered any 
untoward reactions. In addition, 3 patients in labor were given sodium bicarbonate 
rectally; the CO, of the blood was not appreciably altered by this method. 

In conjunction with these studies, the effect of sedation on the carbon 
dioxide-combining power of the blood was observed in 20 cases. Mod- 
erate doses of sodium amytal apparently liad little effect, probably be- 
cause a moderate dosage of this drug does not produce sufficient anal- 
gesia to limit muscular activity. 

In 8 of the 20 patients, the CO, was increased an average of 13.1 volumes per 
cent following sodium amytal, whereas in 12 the CO. was decreased 11.4 volumes per 
cent. Wlien hyoscine was added to the sedation, a definite rise in the CO, was noted; 
this was attributed not only to an intensified analgesia and a consequent diminution 
of muscular activity but also to better pulmonary ventilation. A few patients who 
had received sodium amytal and hyoscine were given sodium bicarbonate by mouth, 
with the result that the CO, rose from 4 to 24 A’olumes per cent, indicating the value 
of sodium bicarbonate as an adjunct to analgesics. 

It has been stated previously that a 1 per cent solution of lactic acid 
administered intravenously corrected alkalosis in dogs without any ad- 
verse effect. In order to verify this observation, as well as the findings 
from experimental intravenous injections of sodium bicarbonate on 
acidosis, and to further test the harmfulness or efficacy of these meas- 
ures, it was thought advisable to reverse extreme states of alkalosis and 
acidosis in dogs. 

In three dogs, alkalosis was produced artificially and then reduced with lactic 
acid. Two of the 3 were given a 3 per cent solution of lactic acid; both .developed 
hematuria but recovered. This strength would be harmful to the normal dog, but 
in the presence of the extreme acidosis, caused no damage. A 2 per cent solution 
would, no doubt, have accomplished the desired result without risk. The third dog 
of the group had a CO, reading of 238 volumes per cent at the time of the lactic 
acid injection, which, of course, is beyond any clinical alkalosis yet reported. Al- 
though we were able to reduce the reading to 82 volumes per cent, the animal died. 

To another group of dogs in which acidosis had been produced artificially, sodium 
bicarbonate was given intravenously in 5 per cent solution. Those with a moderate 
acidosis had little ill effect from the injections, and it was believed that a 2 per cent 
solution would have been equally successful. One of the dogs died following eleva- 
tion of the CO, of the blood from 7 to 213 volumes per cent. 
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per cent, thus showing an intensified acidosis in proportion to the dura- 
tion and character of labor. The studies made after delivery revealed 
an average COo of 48.9 volumes per cent, indicating a prompt return 
to normal. From these findings, it -was assumed that the increasing 
acidosis of the second t 3 'pe was induced bj' muscular activity and a 
consequent accumulation of lactice acid in the blood. 

To substantiate these observations, it was decided to test the effect 
of lactic acid upon the CO, of the blood. Solutions of 3, 2, and 1 per 
cent were given intravenouslj’’ to a number of dogs, with the result that 
those which received the 3 per cent solution developed hemoglobinuria, 
respiratoiy disturbances, and occasionally vomiting, and died. Those 
given a 2 per cent solution had a mild hemoglobinuria, but recovered, 
while those given the 1 per cent solution suffered no apparent harm. 
One gram of lactice acid reduced the CO, of the blood 4.3 volumes per 
cent. 

Pursuing this studjq another group of dogs was given ether for 
varjdng periods, the average being twentj’^-five minutes, and CO, read- 
ings were taken at the end of the anesthesia. In none of the animals 
was the anesthesia carried to the end point; even so, an average de- 
crease of 7.3 volumes per cent in CO, was shown. This was in con- 
formitj’" with previous observations that anesthesia produces and in- 
tensifies acidosis. 

These findings seemed to confirm our theory that the diminished CO, 
combining power of the blood is a significant factor in obstetric com- 
plications and fatalities. In order to combat the severe acidosis of 
prolonged labor, therefore, it was decided to administer sodium bicar- 
bonate to patients who failed to respond to glucose and insulin. Our 
first experience with this procedure was an unfortunate one. A patient 
was admitted to the hospital after having been in labor for five daj’^s. 
She was in a state of extreme shock; her blood pressure was low, her 
pulse rapid, and her skin cold and clammj^ No acetone nor diacetic 
acid was found in the urine, but the CO, of the blood was onlj^ 15 
volumes per cent. Glucose and insulin were administered, without ef- 
fect. Accordingly, a 2 per cent solution of sterile sodium bicarbonate 
was given intravenously. The CO, of the blood promptly rose and 
the patient’s immediate reaction was favorable. Subsequentlj’’, how- 
ever, she had a relapse and died. 

Prom this experience, it was believed that the combination of glucose 
and sodium bicarbonate gave rise to a chemical incompatibility which 
M^as lethalty toxic. This theory was tested bj’’ an experiment upon eight 
dogs. A state of acidosis was first produced in the animals by etheriza- 
tion, and a combination of 10 per cent glucose solution and 5 per cent 
sodium bicarbonate solution was then given intravenousty; all were 
seized with comuilsions and died. 

Since sodium bicarbonate had been used successfully in the control 
of the acidosis of uremia, it was still felt that without glucose or insulin 
it would have a similar effect upon the acidosis of labor. 

tynsequently, sodium bicarbonate was given in one-dram doses by mouth to 20 
patients during normal labor, the acidosis of dehydration and starvation having 
first been precluded by food and liquids. In those patients whose labor was not 
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The acid base disturbance in pregnancy is due to a reduction of total base and 
not to the accumulation of abnormal acids, and accordingly it has been more correctly 
termed a compensated alkaline deficit. In eclampsia, honwer, at the time of con- 
vulsions and coma, a true acidosis exists from the accumulation of acids incidental 
to the muscular work of the convulsion. 

Our common clinical experience has shown the value of fluids and glucose in pre- 
venting dangerous exhaustion, but Dr. Pride’s findings show the ever present 
potential dangers when the phase approaches an uncompensated CO„ excess due to 
lactic acid production, an acid base disturbance where glucose and insulin would 
naturally be ineffective. The ability of the tissues to handle lactic acid is, however, 
such that one would expect them to metabolize it between muscular contractions un- 
less the patient suffered from anoxemia. Before the stage of decompensation, even 
saline tends to safeguard the alkali reserve if the kidneys continue to secrete normally 
ammonium chloride and acid phosphate. 

I^Hien the pH of the blood is seriously threatened, liowever, intravenous sodium 
bicarbonate therapy would appear logical. One, however, must be on guard against 
the use of sodium bicarbonate without laboratory control, as an overdose may lead 
to an alkalosis which is just as dangerous as an uncompensated acidosis. According 
to Palmer and Van Slyke, to raise the plasma CO, one volume per cent requires about 
0.026 Gm. of sodium bicarbonate per kilo. In a 60 kilo patient, 1.56 6m. of sodium 
bicarbonate would increase the CO. bj' only one volume per cent and 15.6 Gm. only 
10 volumes per cent. If one were to give 10 Gm. (500 c.c. of 2 per cent), the 
effect on the plasma CO. would be small and one would think hardly worth while 
(only about 6 volumes per cent). 

At the Toronto General Hospital it has been demonstrated that 500 c.c. of 5 
per cent sodium bicarbonate may be given by intravenous drip over a period of two 
hours without obvious ill effects and with sj-mptomatic improvement. It has been 
given during the course of administration of glucose to patients in diabetic coma, 
end-stage nephritis, some cases of leucemia, as well as one case of hyperthyroidism 
in which postoperative acidosis was severe. Given carefully it appears to be a safe 
procedure in cases of severe acidosis. 

It is also noteworthy that a gradually accumulating acidosis during a long labor 
is per se a more dangerous phenomenon than the more transitory eclamptic condition, 
especially if in addition to the other signs of exhaustion supervening, renal deficiency 
develops. 

DE. PEIDE (closing). — ^Eeplying to the question, what strength and amount 
of lactic acid should be given ; After much experimenting, we found 1 per cent was 
safe. This can be given up to 500 c.c. solution, depending upon the patient. Stronger 
percentages gave trouble. The CO. combining power must be checked before giving 
the solution. 

The 1 per cent sodium bicarbonate is entirely safe up to 500 c.c. 

The sudden deaths occurring under anesthesia can be reduced to a minimum if this 
procedure is followed. 
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These studies, apparently, have not only explained the role of pro- 
longed labor and acidosis in shock in obstetric cases, but they have 
likewise revealed a similar association of alkalosis to many puzzling 
problems in both obstetrics and surgical gjmecology. Although allm- 
losis is rarely observed in obstetric practice and only oeeasionallj’- in 
gynecologic operations, the condition can be no less dangerous than 
acidosis. Early manifestations are the slowing of respiration, an in- 
crease in the CO, volume of the blood, hemolysis of the corpuscles, 
venous congestion, and, in some eases, comuilsions. 

We have encountered alkalosis in 3 gynecologic patients following rather pro- 
longed gas anesthesia. All 3 were apparently in good condition prior to the opera- 
tion. Soon afterward, the first patient presented the symptoms of shock, which we 
assumed was induced hy an acute acidosis from the prolonged anesthesia, especially 
since there was no diminution in urine secretion. She was therefore given normal 
saline hy vein, without effect, and one hour later a blood transfusion, also to no 
avail. Thereupon, an investigation revealed a CO. combining power of the blood 
of 78 volumes per cent. 

The other 2 patients had rather extensive pelvic operations, but were in good 
condition after the rectal administration of normal saline by the drip method. Sev- 
eral hours later, however, they were reported to be in a state of shock, and when 
the CO. of the blood was estimated, both were found to have a severe alkalosis, rather 
than an acidosis, as was suspected. Neither patient had vomited, though the pelvic 
disease was conducive to a lowered vitality. 

All three of these patients were observed prior to our experimental work. A 1 per 
cent solution of lactic acid probably would have corrected the alkalosis had it been 
recognized before the operation. 

In view of the findings from the above experiments, we have felt no 
hesitancj’- in administering 1 per cent solution of lactic acid intra- 
venously to patients suffering from alkalosis, or sodium bicarbonate in 
2 per cent solution, intravenously, or in hourly dram doses by mouth, 
to those threatened with the physiologic acidosis of labor. In every 
ease, medication has been regulated according to repeated COg readings. 
The results have been uniformly gratifying. Since begimiing this prac- 
tice, we have encountered retraction rings in 6 patients; in 2, the 
rings were promptly relaxed by sodium bicarbonate injections and the 
deliveries were carried out without further difficulty. We now believe 
that acidosis and alkalosis can be combated in obstetric and gjmecologic 
procedures if the condition is recognized early, and these measures are 
carried out under the control of estimations of the CO 2 combining 
power of the blood at necessary intervals. It should be borne in mind 
that the combination of sodium bicarbonate and glucose for the cor- 
rection of acidosis is to be avoided, in that, together they give rise to a 
chemical incompatibility which is lethally toxic. 


DISCUSSION 

H. B. VAN \V YCK, Toronto, Canada. — Some years ago, on Dr. Hendry’s 
service at the Toronto General Hospital, an attempt was made to anticipate danger- 
ous exliaustion by estimation of the CO. combining power in any labor prolonged to 
thirty-six hours. This was not continued, because with the more routine employment 
of the usual preventive measures, we believed that we were successfully insuring 
the patient against dangerous exhaustion. In the last twelve months, however, we 
have had two deaths in the category under discussion. 
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therefore, we describe, consider, and repeat this important point. 
Students should know that dilatation of the cervix begins at the internal 
os and progresses to the external os, and the result of this process is 
called effacenient. As the cervix is effaced, it is retracted slowly but 
surely over the presenting part, and that sometimes in a primipara, 
little or no dilatation of the external os may occur until only a very thin 
portion of the cervix is left. They must know that this process of dila- 
tation, effacenient, and retraction, is the physiologic iirocess of labor, 
and not until the cervix is full}' retracted is the first stage of labor 
complete. A failure to recognize this normal process in some eases may 
lead to meddlesome obstetrics. 

It is in home deliveries that medical students learn the most about 
normal obstetrics. It is here that they develop confidence in themselves, 
take measure of their own ability, and idsualize for the first time, actual 
occurrence of presentation, position, and mechanism of laboiL I wonder 
if students would not like to say, “Don’t give us a lecture to learn 
obstetrics, but give us a ease in the home to deliver. ’ ’ 

We advise our residents, whose position should be recognized, not to 
be too familiar or patronizing with the students, just a friend and a 
teacher, for students are cooperative and responsive to suggestions from 
competent residents, and from the teaching faculty. Caution should 
be exercised in selecting residents who have the abilitj’-, personality, and 
character, and who are interested in teaching clean and efScient obstetrics 
whether it be in the home or in the hospital. AVe like oui* residents to 
have that uncommon gift of common sense. 

The students take full charge of the deliveries but are responsible to 
and under the supervision of the resident. Any abnormal findings must 
at once be reported to the resident, and if the residents are not available, 
then to one of the dispeusaiy obstetricians on service at the time. All 
major pathologic cases who visit the antenatal clinic, or develop com- 
plications before or at the time of delivery, are admitted to the hospital 
for further care, study, and deliveiy. Only non-complicated cases are 
delivered in the home. 

A complete record on each case must be submitted by the student to the 
resident within ten days after the service is completed. These records 
are marked ‘ ‘ poor, ” “ good, ” or “ excellent, ’ ’ by the resident, received by 
the Dean, and are considered in the student’s final grades. 

Home Delivery Service is limited to senior students who seiwe in pairs, 
and who have the privilege of selecting their own partners. The pairs 
of students serve in sequence for a period of seven days, on each service 
through the follovdng assigminents : (a) Prenatal Clinic, (b) Parkland 
(city, county) Hospital, (c) Home Deliveiy Service (second call), (d) 
Home Delivery Service (first call). 

The prenatal clinic is held daily from 10 :00 to 12 :00 a.m. in the 
hospitals. Cases are assigned to the students for history, physical 
examinations, laboratory tests, and when completed, the charts are 
presented to the instructor for discussion and for a check of the students’ 
findings. 



HOME DELIVERY SERVICE FOR MEDICAL STUDENTS* 
CAL,\aN R. Hannah, M.D., Dallas, Texas 

(From the Baylor University Obstetric Service) 

T he i^reparatory training for home deliveries begins as an intro- 
diictoiy course of eleven hours, one hour per week dui’iug the third 
trimester of the sophomore 3’-ear. This course embraces a general review 
of the anatomj^ of the pelvis, pelvic peritoneum, the perineum, the re- 
prodiictive organs, and the phj'^siologj'- of the endoeriues in relation to 
gestation. 

The instruction in the third j'^ear consists of a total of eightj^-five 
hours, three one-hour didactic periods per week during the third tri- 
mester. During the fourth jmar, the class is divided into sections, and a 
total of thirt3’’-two hours is devoted to the study of ease records of the 
deliveries made by the students in the home and the hospital. The stu- 
dent who made the deliverj'- pi’csents this record which includes a com- 
plete historj^, physical and laboratory findings, and histor.y of previous 
pregnancies and deliveries including this deliverjL We encourage the 
student to admit his errors in his reports, as this is a wholesome mental 
attitude for both the student and the teacher. The ease is then consid- 
ered bj'" the class and studied as in a pathologic clinical conference. 

The teaching in all courses is largelj’- by the question and answer 
method, discussions, and manikin demonstration, rather than bj’’ formal 
lectures. Prom this method of teaching, it is gratifying to see members 
of the class anxious to express their ideas and to pool their information 
with that of the teacher and their fellow students. Class discussions 
rather than lectures are more effective and instructive, for facts are 
fixed in the students ’ minds by discussion. 

In teaching the signs and sjnnptoms of pregnane}^ to our Junior Class, 
we tiy to show whj^ the iDlysiologic changes are present. Whj^ is the 
diagnosis of pregnanej^ so difficult to make in the early weeks ? Wlij”- are 
there so many modified Friedman and Asehheim-Zondek tests for preg- 
nane}^? Is it due to our methods of teaching? Hegar’s sign is a jDOsi- 
tive sign of pregnanej^ and to recognize this sign requires clinical ex- 
perience. The place to teach Hegar’s sign is in the prenatal clinic where 
patients in earlj^ pregnanej^ come for diagnosis and instructions. When 
found to be pregnant, we ask the patient to return frequentlj^ in order 
that students maj^ make bimanual vaginal examinations to familiarize 
themselves with this physiologic growth and this change in the uterus. 
We impress the fact that it is necessaiy for the bladder to be emptj^ to 
make this examination, a too often neglected procedure. 

We know that many erroi’s in a normal deli^•ely are due to the lack 
of know ledge of the ph3"siolog-ic mechanism of the first stage of labor, 

^^'6 Fifty-Third Annual Meeting of the American Association of 
ODstetricians, Gynecologists and Abdominal Surgeons, Excelsior Springs. Mo. 
September 26 to 28, 1940. it,,. 


417 



420 


AJIERICAN JOURNAL. OP OBSTETRICS AND GYNECOLOGY 


part of a utility nurse. The medical student who is serving as a nurse, places an 
ironing board under the mattress for support and prepares the table for sterile 
drapings and supplies. The student who is making the delivery has scrubbed his 
hands, dried them, and has put on his sterile gown and gloves. Draping of the 
patient is as follows: The assisting student lifts the patient up, and a large sterile 
sheet is placed over the bed and under the patient’s buttocks. The legs are still 
held so that sterile boots, which are long enough to extend to the vulva, can be 
slipped on the patient’s legs. A sterile sheet is placed over the abdomen, ndtli 
towels placed over the abdominal spread and over the top of each boot. The 
towels on the boots are held by rings. During the delivery, a towel is used to 
protect the anus. Immediatel}' after the patient is draped, the bladder is emptied. 
If the patient is in the second stage of labor, she is told, to bear down during the 
uterine contraction, at which time the assisting student gives the patient chloro- 
form. In the deliver}' of the head and during a contraction, a moderate pressure 
is made on the vertex of the baby to prevent a too rapid extension and expulsion 
which we believe is a more effective way to prevent injuries to the baby and lac- 
erations of the perineum. Chloroform is used, and is given at the beginning and 
for the duration of the uterine contractions, and then removed and not given after 
the delivery of the head. Slow delivery and gentleness in delivering the head and 
shoulders of the baby are advised, and at no time is traction put upon the head. 
The baby is dried with a towel, the mucus aspirated from the throat, and when 
this is completed, 1 per cent silver nitrate solution is placed in the baby’s eyes. 
Under ordinary conditions, the cord is not ligated until pulsation stops, as we some- 
times think the baby may receive a little more blood from the placenta, and more 
time is given for the separation of the placenta. The baby is laid aside in a warm 
blanket and later cared for by the assisting student. 

Attempt at delivery of the placenta is not made until the fundus of the uterus 
has ascended above the umbilicus, and then during contraction, gentle pressure by 
Credfi method is made. Upon delivery of the placenta, the membranes are best 
detached by pushing the uterus further up into the abdomen while gentle traction 
is made on the placenta. We do not use the various methods of twisting or pull- 
ing on the placenta, because we feel that this may account for retention of mem- 
brane and elevation of temperature in the puerperium. The field of operation is 
cleaned, and peri-pads with T-binders are applied. After forty-eight hours, all 
dressings are removed and pads placed beneath the buttocks for drainage. No 
other dressings are applied. Soap and water are used externally for cleanliness. 

The patient is advised to cliange position frequently and to make herself com- 
fortable. A general diet is permitted and mineral oil is used after the second 
day. Instructions concerning lactation are given, and she is taught that the mam- 
mary glands are organs of secretion and not reservoirs. We do not credit a rise 
of temperature to engorgement of the mammary glands, but should elevation of 
temperature occur, it is probably due to puerperal infection. Daily post-partum 
calls are made by students for the first five days, then every other day until the 
tenth day, then as indicated. 


STATISTICAL RESULTS 

From July 1, 1937, to March 1, 1939, 4,000 consecutive deliveries in the Ob- 
stetrical Service in Baylor University Hospital, Florence Nightingale division, were 
made: 44.4 per cent, or about 1,700, were patients delivered by private physicians, 
55.6 per cent, or about 2,300 were on the charity service, 436 of which were de- 
livered in the hospital. A rise of temperature to 100.4° F., or above, for two or 
more consecutive days occurred in 94 charity cases in the home and hospital. It 
was found that temperature elevations occurred ' most frequently in those patients 
who had prolonged labor, with some type of operative obstetric procedure necessary 
for the termination of labor. 

There were four maternal deaths on the charity service and none in the private 
service. The causes of the deaths were two cerebral hemorrhages following labor 
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During the Pai'klancl Hospital Service, the students lii'e in the hospital, 
do their clinical clerkship, observe the progress of labor, and assist in 
the deliveries under the direct supervision of the members on the obstet- 
ric staff. 

In order to receive the obstetric calls for the students, a twenty-four- 
hour telephone service for home deliveries is maintained through Bajdor 
University Hospital. Patients are eared for in all parts of the city, 
including two smaller adjoining municipalities and at times outside the 
city limits ivithiu reasonable distance. Students furnish their own 
automobile transportation, but obstetric bags eompletety equipped are 
supplied through the universitj' outpatient department. Before entering 
upon the home delivery service, the resident gives individual instructions 
to the students concerning preparation and draping of the bed and 
patient before delivery. 

Under the supervision of the resident, the students are responsible for 
all phases of the delivery in the home, from the first steps in the prepara- 
tion and draping of the patient on through the actual delivery, post- 
partum care, and care of the infant. We do not have the finances to 
employ nurses for this service, but we believe it is of benefit to the 
student to assume the duties of a niu'se in order that he may better 
know his responsibilities and learn to appreciate clean obstetrics. It is 
our purpose to make the home delivery service so thorough, practical, and 
efficient, that the student will on graduation know that the delivery of a 
baby is a physiologic process, and rarels'- is operative interference 
necessary. If necessarj’-, it should have been recognized during the 
antenatal period. 

When students receive calls, they promptly go to see their patient 
and make the following observations and preparations ; 

1. Take a history — inquire as to tlie frequency and duration of uterine contrac- 
tions. 

2. Determine position and presentation by abdominal and bj”^ rectal examinations, 
and estimate the amount of effacement and dilatation. 

3. If time is sufficient, an enema is given. 

4. After a physical and obstetric examination, a first preparation is done by 
shaving and washing the perineum with tincture of green soap. 

5. An abdominal buckle binder is applied. 

The student remains in the home with the patient and observes the 
frequenej'', intensity, and duration of uterine contractions, and records 
his findings. During the course of ensuing labor, careful check of her 
progress is made by rectal examinations at frequent intervals, and the 
student reports his findings to the resident. 

The preparation for delivery of a primipara is made when the head begins to 
crown, and usually in a multipara when effacement and dilatation of the cervix 
is 8 to 10 cm. This information is ascertained by rectal examinations made by 
the student, and one marvels at the aptness of the student to grasp this situation. 
Our preparation in the home is about the same routine as we use in the hospital. 
The field of operation is again cleaned with soap and water, sponged with alcohol, 
and one-half strengtli tincture of iodine is applied. The patient is then draped. 
During this preparation, one student scrubs liis hands while the other takes the 
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perhaps with certain details in his procedures, such as the conduct of the third 
stage and the use of chloroform as an analgesic. But these are matters of opinion. 
The maintenance of asepsis is admirable, but one may wonder whether the local 
application of alcohol and half strength tincture of iodine is tolerated by a wide 
awake patient without objection. I would also like to ask how many deliveries 
are made as an average for each student, for numbers count when practical ex- 
perience is to be evaluated. 

ISTotwithstanding the drift to hospitals, many women for years to come neces- 
sarily will be confined in their homes by their family physicians. It is well for 
the physicians to know how it may be done w’ith safety for their patients and 
with credit to themselves. I feel that the example set by Dr. Hannah and by 
others who are engaged in this work, deserves our commendation and not the re- 
proach which is sometimes meted out to them in certain quarters that shall be left 
nameless. It would be of interest and value to have a country-wide study made 
of the general scope and the results obtained in these student obstetric services. 
Perhaps this Association may be prevailed upon to undertake the task. 

DR. GEANDISON D. ROYSTON, St. Louis, Mo. — A mple hospital facilities are 
usually available in urban areas. Eighty-five per cent of the births in St. Louis 
during the past year occurred in hospitals. 

In the Washington University Clinic we attempt to deliver in the hospital all 
primiparas and those multiparas with any complication. Six or seven years ago, 
we had about 425 home deliveries per year, but for the past three or four years 
the number has ranged from 163 to ISl per year. Smaller communities and rural 
districts have a larger proportion of home deliveries. In some of these, the small 
poorly equipped hospital may be less desirable than the home for the delivery of 
normal cases. 

Are medical schools preparing their students to care safely for these home de- 
liveries? The present tendency to minimize their necessity would seem to invite 
or encourage in the students a careless indifferent attitude toward their importance. 

Dr. E. T. Bruning, of Santa Ana, California, emphasizes that the present le- 
thargic attitude of the medical profession toward the importance of home deliver- 
ies has been due to lack of proper equipment. Schwarz and Bruning developed a 35- 
pound portable delivery table, known as the Washington University delivery table. 
We have employed this table satisfactorily in tlie Washington University home de- 
livery service for the past three years. Bruning has also developed a set of paper 
drapes that can be sterilized for one hour in the autoclave under 20 pounds’ pressure. 
These are not opened until the patient is ready to be draped, and are burned im- 
mediately after use. This minimum handling lessens the dangers of infection that 
may be communicated through the laundry or attendants, in case of washable cloth 
drapes. Washable cloth draxies are often too few or too thin to offer reliable pro- 
tection after they are once wet, while the paper drapes are less permeable and 
have had no contact with other drapes. 

This discussion is not to be construed as advocating a preference for home over 
hospital deliveries. It is a plea for preparation of medical students in obstetrics, 
so that they can do safe work wherever they may be called, and many of them can 
profit by being taught ordinary surgical cleanliness and adaptability in home de- 
liveries. 

DR. IRVING W. POTTER, Buffalo, N. Y.— I agree with Dr. Hannah in what 
he has said on what the average doctor seems to Imow' about the beginning of 
labor. The men with whom we see cases are divided into two classes. The first 
class are those doctors whose patients are usually not in labor when we are called. 
We generally go at once to the second group of men because they need help, and 
usually have waited too long with the more complicated cases. There are plenty 
of men doing obstetrics who attempt to deliver a woman who is not in labor. It 
is very imijortant to recognize the effacement of the lower uterine segment and 
important to know when it is complete, also when the os is dilatable. An opening 
that 3 mu can put jmur finger in with no effacement does not mean an immediate 
delivery. 
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in hypertensive cases, one fulminating toxemia, and one puerperal infection. In 
the 4,000 cases we had 59 cesarean sections, 5 in the charity, and 54 in the private 
cases. 

Of 1,364 cases on our charity service from July 1, 1939, to June 30, 1940, 212 
were delivered in the hospital and 1,152 in the home. Those delivered in the hos- 
pital showed one puerperal infection ; one maternal death occurred in a patient who 
had paresis and died suddenly during labor. Those delivered in the home showed 4 
puerperal infections. There were three cesarean sections out of 1,364 cases. 

CONCLUSION 

A home delivery service for the student does not retard initiative and 
resourcefulness, but stimulates independent g-rowth. This course teaches 
that one should not become too dependent on the hospital amid comforts, 
but that the hospital is the fort for ca.ses of complication. We teach that 
pregnancy and labor are normal processes, and by being clean and con- 
servative, it can still be done safely in the home. 

DISCUSSION 

DR. GEORGE AV. KOSMAK, New York, N. Y. — The steadily increasing 
hospitalization of women for labor might make it appear as if the instruction of 
medical students in home deliveries is no longer necessary in this jn’esent day and 
age. Estimates have been made which show that during the last hventj- years 
institutional births have mounted in some of our large cities to as much as SO per 
cent of the total number of deliveries. It might prove an ideal situation if the 
advantages of a hospital delivery could be accorded to all pregnant women. 

One may be inclined to doubt, however, this claim that universal hospitalization 
would be completel}' ideal; for we find that the triad of fatalities included in hem- 
orrhage, toxemia, and sepsis claims perhaps as many victims in the hospitals as 
in the homes. And to what maj' this be ascribed? There is widespread, although 
perhaps somewhat mistaken, belief that a hospital spells safety but this, in a sense, 
is far from the truth. It is the character of the hospital which is the deciding 
factor, for not all hospitals so-called are necessarily good hospitals. Moreover in 
the country at large there are not enough institutional beds available to provide 
ideal conditions for all our pregnant women. The supposed advantages of a hos- 
pital confinement also carry in their train an increased incidence of operative de- 
liveries, interferences with the normal processes of labor, indiscriminate employ- 
ment of methods of pain relief, and the loss of that important virtue of the ob- 
stetrician, namely the exerci.se of patience. I would not decry for one moment the 
convenience of hospital deliveries, botli for the patient and the physician, but to 
claim that the institution is the sole recourse is to indulge in an exaggeration. 

The foregoing remarks may seem a divergence from Dr. Hannah’s presentation. 
However, I make them as an endorsement of his thesis that a home delivery serv- 
ice is an essential factor in the training of our medical students, in order to cul- 
tivate their self-reliance and their practical application of theoretic teaching. In 
no other way can the gap between theory and practice be bridged so successfully. 
The observation of a delivery in a well-equipped hospital operating room is very 
desirable, but it fails to engender in the student that respect for the patient and 
her environment, that close contact through the waiting hours, that necessarj’' re- 
liance on his personal ability and perhaps conscience. All of these are essential 
to his success as an obstetrician. He is taking care of Mrs. Jones in the tenement 
house and not a case from M’^ard B. 

Dr. Hannah has done a good service in calling renewed attention to the value 
and success of an out-door obstetric teaching service. He stresses the adequate 
preparation and close supervision of the students. He points to the desirability 
of an association between the out-door service and a hospital, and the record of 
morbidity and mortalitj' in his institution is an enviable one. One maj^ differ 
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but ^Ye believe home delivery is a better way to teaeb clinical obstetrics. ^Ye de- 
liver approximate!}' 100 patients per month in Parkland Ho.spital, probably 25 pa- 
tients in Baylor Hospital, and SO to 110 j)atient.s in the homes. This is a fail- 
estimation of our charity work in the Obstetrical Department of Baylor University 
College of Medicine. Each of our students will deliver from 35 to 50 patients 
before graduation and quite a number of them may deliver more. It is interesting 
to see how proud the student is when he returns from a succe.ssful delivery, even 
though he has spent hours on tlie case. It is the responsibility; it is the anxiety; 
it is the moral support given to the student by his resident and staff members dur- 
ing a home delivery that teaches him that pregnancy and labor can still be conducted 
safely in the home. 

Obstetric departments of medical schools are fully aware of the difSculties of 
teaching obstetrics as compared with the teaching of medicine and surgery. In 
these branches the clinical material is hospitalized and complete preparation of the 
patient is made for the clinician and a definite time is arranged for the students 
and the teachers, while in obstetrics the irregular hours and the indefinite time of 
delivery cannot be arranged. Medical students should be required to make home 
deliveries that they may better learn that the development of a mental attitude to- 
wards the practice of medicine is acquired through re.sponsibilities and the experi- 
ence of anxious hours. 


NATIONALITY AND CARCINOMA OF THE CERVIX* 

Frank R. Smith, M.D., F.A.C.S., New York, N. Y. 

(From the Gynecological Service of the Memorial Hospital) 

R ealizing that poverty and multiple parturition are constant fac- 
tors in carcinoma of the cervix, l^ (in 1928 to 1930) attempted to 
find additional factors by personally interviewing 226 patients suffering 
with cervical carcinoma, and by comparing this grouji with a comparable 
number of noncancerous patients selected as controls because of their 
age, multiparit}^, and similar economic status. Several possible addi- 
tional factors were found. The comparison of the two series as to na- 
tionality (reproduced as Table I) was passed over rather brief!}'- as 
having little significance. 


Table I. Comparison o.p the Two Series as to Nationality 


NATIONALITY 

CARCINOMA 1 

CONTROL 

NO. 

% 

NO. 

% 

Black 

20 

8.8 

31 

15.3 

White 

206 

91.1 


84.6 

German 

20 

8.8 


8.4 

Italian 

74 

32.7 


14.8 

Jewish 

15 

6.6 


16.3 

Greek 

2 

0.8 



Irish 

45 

19.4 


25.7 

Polish 

S 

3.5 


1.4 

Others 

42 

18.5 


17.8 

Total cases 

226 


1 202 



Horwitz- had previously reported that at the Mayo Clinic the disease 
was only one-fourth as frequent in Jewesses as in Gentile Avomen. While 


*Read at the Fifty-Third Annual Meeting of the American Association of Obstetri- 
cians, Gynecologists and Abdominal Surgeons, Excelsior Springs, Mo., September 
26 to 28, 1940. 
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DR. JAMBS L. REYCRAFT, Cleveland, Ohio. — Y'e liave a very large service 
ill Cleveland under our direct supervision. Tlie out-patient deliveries at the Ma- 
ternity Hospital are done by the students and amount to about 2,000 a year. We 
have 1,500 a year on the in-service at the Cleveland City Hospital, and in addition 
about 100 cases a month on the in-service at the Maternity Hospital. 

I ivant to emphasize the matter of supervision. If you can have an organiza- 
tion that gives adequate supervision, it makes for better obstetric habits. A stu- 
dent is going to learn more about obstetrics in the long run if he is very closely 
supervised. We allow them to see deliveries in the hospital, and when they go on 
a case in a home tliej* are permitted to make a vaginal examination to determine 
the progress of the case and whether the measurements are adequate. The pa- 
tients in whom difficulty is expected are sent to the hospital. If the student finds 
the case is a normal one, usually a inultipara, he makes an examination and re- 
ports in. When the patient has progressed normally and is near to delivery, the 
assistant resident goes out. He is directlj' responsible to the resident, who in turn 
is responsible to one of our visiting obstetricians. A delivery nurse is usually 
present. We require twelve deliveries 113 ' these men and the 3 ' usuall}' get from 
twenty to twenty-five deliveries on their out-patient service. 

DR. WARD F. SEELEY, Detroit, Mich. — It is true that a large percentage 
of deliveries, at least in the rural districts, do occur in the home. The same is 
true for most cases of measles, fractures, pneumonia, etc., but no other department 
of medicine feels that it is neeessar 3 ^ to go into the home and teach their students 
at the bedside. I think our attitude is a hold-over from the time when we did 
not have hospital facilities sufficient to teach medical students and therefore had 
to carry our teaching into the homes of the patients. 

I agree that a student is probably a better obstetrician after having had the 
experience of a home deliver}’ service, but I also believe that he first should have 
had his experience in the hospital and that adquate supervision should be provided 
in order that he does not make the same mistake time after time without correc- 
tion. I believe that this supervision should be provided for by sending him out 
with an instructor rather than with a resident. 

I disagree ivith Dr. Hannah on the matter of equipment. I think the student 
should be sent out with a minimum of equipment. We do not attempt to carry 
the hospital to the patient but rather to teach our students to work aseptically 
with material and under conditions as thei’ will find them in actual practice. 

DR. HANNAH (closing). — Dr. Kosmak has asked a question about the giving 
of chloroform by our students in home deliveries. We believe that chloroform in 
labor, if carefully given and the patient not too rapidl}’ and deeply anesthetized, 
is comparative!}’ safe. We are fully aware of the danger of the use of chloro- 
form, and the students are so taught. Had we the financial means we would prob- 
ably use nitrous oxide gas. 

We do not have nurses to accompany the students on home deliveries. Nurses 
are an excellent asset for this ivork, but we have learned the educational value to 
the medical student ivlio assumes the duties of a utility nurse. YTiat better way 
have we to teach than by actual doing? The student who makes the delivery 
scrubs and prepares himself as the obstetrician ■who malces a delivery in the hos- 
pital, while his co-worker acts as a utility nurse and anesthetist. Our students are 
taught to report every hour, or every two hours, to the resident, and more often 
if in doubt as to the progress of labor. Our residents are expected to go to the 
student’s aid, and if they find complications or are in doubt as to the prognosis, 
the patient is brought promptly to the hospital. In home deliveries, if the occa- 
sion arises, we permit our residents to apply loiv forceps -svlien the head is arrested 
on the perineum, do episiotomy and repair. Forceps in this sort of case is usually 
applied without any anesthetic and traction is made only during uterine contrac- 
tion, at -which time a few drops of chloroform may be given. 

We teach that the student, resident, and the staff doctors should not take any- 
thing for granted. We, as others, would enjoy the comforts of hospital facilities. 
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The Italian, Irish, and Seotch-English groups appear in this order of 
frequency, with Jewesses having an even smaller incidence than in the 
smaller group. Having found in the continuation of this study an 
Irish- Catholic married to a man named Cohen and classified as a Jewess, 
this presentation was held up from 1937 to the present date in order per- 
sonally to question the limng patients suffering from cancer of the cervix 
as to their race and nativitjL The error of race and nationality as filed 
was found to be less than 0.1 per cent and, therefore, negligible. 

Table IV. Comparison or PepvCentages of Nationality Incidence in the 
Several Types of Gynecologic Lesions 



CERVIX 

% 

CORPUS 

% 

OVARY 

% 

VULVA 

% 

BENIGN 

% 

CLI 

NO. 

NIC 

% 

Black 

7.2 

3.1 j 

1.8 

4.3 

7.8 

426 

6.9 

German 


7.6 

5.4 

6.0 

8.1 

582 

9.4 

Italian 

16.9 


4.0 

8.6 

8.6 


12.5 

Jewish 

4.2 


21.6 

7.8 

35.5 


17.5 

Greek 

0.3 


0.0 

9.0 

1.4 


0.06 

Irish 

13.4 

18.6 

3.1 

15.6 

15.8 


14.4 

Polish 

1.0 

0.4 

0.0 

0.8 

3.0 

104 

1.6 

English and Scotch 

10.6 

0.0 

4.9 

0.0 

8.6 

439 

7.1 

Austrian 

3.3 

2.6 

7.2 

4.3 


1 219 

3.5 

U. S. A. 

24.5 

35.2 

40.7 

50.4 


1191 

19.3 

Others 

6.7 

5.6 

5.4 

1.7 

1.0 

412 

6.6 

Total 

3106 

445 

221 

115 

2281 

6168 



Comparison of the total primary cervical carcinoma incidence vdth the 
other indhddual lesions and with the total cross section of the clinic 
shows the Italian and Scotch-Englisli groups to be considerably higher in 
the cervix group thau in the other groups. Tlie Irish incidence is about 
the same in all groups. The Jewish incidence in tlie cervix group is 
strikingly low by comparison vdth the other individual lesions and with 
the clinic cross section. The German incidence is slightly higher in the 
cei’vical group. Since the cervix cases are more than half of the total 
cases studied and this being a perhaps undue influence on the total clinic 
cross section flgures, these two classifications have been compared with 
the total noneervieal lesions used, and the results are shown in Table 
IV A. 


Table IV A. Comparison of Nationality Incidence in Patients With Cervical 
AND NONCERVICAL LESIONS AND WITH A CROSS SECTION OF THE ENTIRE ClINIC 



CERVIX 

CLINIC 

NONCERVICAL 

NO, 

% 

NO. 

% 

NO. 

% 

Black 

225 

7.2 

426 

6.9 

201 

65 

German 

341 

10.9 

582 

9.4 

241 

7.8 

Italian 

528 

16.9 

777 

12.5 

249 

8.1 

Jewish 

132 

4.2 


17.5 

953 

31.1 

Greek 

10 

0.3 

43 

0.06 

33 

1.0 

Irish 

419 

13.4 


14.4 

471 

15.3 

Polish 

32 

1.0 

104 

1.6 

72 

2.3 

Scotch and English 

330 

10.6 

439 


109 

3.5 

Austrian 

104 

3.3 

219 


115 

3.7 

U. S. A. 

764 

24.5 

1191 

19.3 

427 

13.9 

Others 

221 

7.1 

412 

6.6 

191 

6.2 

Totals 

3106 


6168 


3062 
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cancer of the cervix was known to be prevalent among- Italians, their 
relatively large proportion in the cancer series was dismissed on the 
assumption that Memorial Hospital had a large Italian clientele. 

table II. Comparison of Nationalitv in Selected Groups Classified as to 

Diagnosis 


NATIONALITY 

carcinoma 

OF CERVIX 

CARCINOMA 

OF CORPUS 

CARCINOMA 

OF OVARY 

CARCINOMA 

OP VULVA 

BENIGN 

NO. 

% 

NO. 

% 

NO. 

% 

NO. 

% 

NO. 

% 

Total 

226 


445 


221 


115 


2,273 


Black 

20 

8.8 

14 

3.1 

4 

l.S 

5 

4.3 

178 

7.8 

White 

206 

91.1 









German 

20 

8.8 

35 

7.6 

12 

5.4 

■ 7 

6.0 

187 

8.1 

Italian 

74 

32.7 

32 

7.1 

9 

4.0 

10 

8.6 

198 

8.6 

Jewish 

15 

6.6 

85 

19.6 

47 

21.2 

9 

7.8 

812 

35.5 

Greek 

2 

0.8 

0 

0.0 

0 

0.0 

0 

0.0 

33 

1.4 

Irish 

45 

19.4 

83 

18.6 

7 

3.1 

IS 

15.6 

363 

15.8 

Polish 

8 

3.5 

2 

0.4 

0 

0.0 

1 

O.S 

69 

3.0 

English 

0 

0.0 

0 

0.0 

11 

4.9 

0 

0.0 

198 

8.6 

Austrian 

0 

0.0 

12 

2.6 

16 

7.2 

5 

4.3 

82 

3.5 

Others 

42 

18.5 

25 

5.6 

12 

5.4 

2 

1.7 

25 

1.0 

Not recorded 

0 




13 

5.7 





U. S. A. 

0 

0.0 

157 

35.2 

90 

40.7 

58 

50.4 

128 

5.6 


In an attempt to compare the nationality incidence in cervical cancer 
in this series with that of patients suffering from otlier gynecologic 
lesions, consecutive i-ecords as filed have been studied, but the numbers 
used in each classification are not the entire number of patients filed 
under that diagnosis ; i.e., this is a cross section of tlie clinic in the years 
studied rather than the total number of cases in the clinic. The high 
Italian and low Jewish incidence in cancer of the cervix as compared 
with that of the other gynecologic lesions is the outstanding feature of 
this study. Since the earciiioina of the cervix series only included pa- 
tients who gave the opportunity for personal interviews, the number was 
necessarily small. For this rea.son it seemed advisable to study all the 
records of patients having primary carcinoma of the cervix, and who 
were treated at Memorial Ilospital from 1916 to 1937. The 3,106 patients 
studied are classified as to nationality in Table III. 

Table III. Total Cervix Cases Classified as to Nationality 


nationality 

NO. 

% 

Black 

225 

7.2 

German 

341 

10.9 

Italian 

528 

16.9 

Jewish 

132 

4.2 

French 

54 

1.7 

Irish 

419 

13.4 

Polish 

32 

1.0 

English and Scotch 

330 

10.6 

Austrian and Hungarian 

104 

3.3 

Dutch, Spanish, Belgian, Japa- 
nese, Swi.ss, unclassed 

91 

2.9 

Greek 

10 

0.3 

U. S. A. 

764 

24.5 

Danish, Swedish, Finnish, and 
Norwegian 

76 

2.1 

Total 

3,106 

100.0 
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Taisia; VI. Comparison of Nationality Incidknck (Expkkssed in Pekcentaciks) 
OP Five-Year Periods and Totals in Carcinoma op the Ceritk 


NATIONALITY 


1921-25 


1931-.35 

1936-37 

1 TOTAL 1915-37 

NO. 

i _ % 

Black 


6.1 

7.2 

8.9 

10.8 

225 


German 


9.8 


11.1 

10.8 

341 


Italian 

15.5 

16.6 

17.0 

15.9 

21.3 

528 


Jewish 

4.3 

2.9 

3.3 

5.9 

5.4 

132 

4.2 

French 

1.7 

1.3 

1.5 

1.0 

1.8 

54 

1.7 

Irish 

16.5 

14.0 

12.1 

14.1 

10.8 

419 

13.4 

English and Scotch 

12.2 

10.8 

10.7 

10.5 

S.l 

330 

10.6 

U. S. A. 

27.2 

29.4 

25.4 

19.5 

20.1 

764 

24.5 

All others 

S.C 

8.7 

10.3 

12.7 

11.1 

313 

10.0 


Similarly Table VI compares the nationality by percentages with the 
total figures of those nationalities included in the table. 

Table VII. Comparison as to Nationality of Living, Dead, and Total Patients 

With Carcinoaia op Cerwx 



black 

ITALIAN 

IRISH 

JEWISH 

U. S. A. 1 

TOTALS 

NO. 

% 

NO. i 

% 

NO. 

% 

NO. j 

1 % 1 

NO. 

% 

Living 

46 

6.8 

135 

20.2 

S3 

12.9 

50 

■Sla 

124 

18.5 

667 

Dead 

1915-25 

1926-37 

56 

123 

5.2 

9.0 

166 

227 

15.4 

16.6 

160 

176 

H 

35 

47 

3.2 

3.4 

313 

327 

29.1 

23.9 

1,074 

1,365 

Total 

1915-37 


7.2 

528 



13.4 

132 

4.2 

764 

24.5 

3,106 


Table VII was eompiled to studj’’ the significance of nationality as to 
prognosis. Italian and Jewish patients seemed to show an increase in 
percentages of living over dead patients for each of the 1915 to 1925 and 
1926 to 1937 periods, and over the total dead of the corresponding na- 
tionalitj^ Since the length of life with the disease is not stated, this does 
not prove that the prognosis is any better for the Jews and Italians than 
for any other nationality. 

DISCUSSION 

There must be some reason for the relatively low Jewish and high 
Italian incidence in carcinoma of the cervix. Several theoretical sugges- 
tions ai’e of interest but no adequate explanation has been found. These 
suggestions are discussed as follows ; 

Sexual Activity and Mtiltiparity . — Baggs has shown that "repeated forced breed- 
ing” in rodents tends to increase the incidence of breast and genital cancer. 
Knowing multiparity to be a constant factor in cancer of the cervix, it lias never 
been shown that Jewesses were far behind Italian or Irish women in either fertility 
or multiparity. Questions on sexual activity asked of patients with carcinoma of 
the cervix failed to obtain cooperative or accurate answers. 

Poverty . — Cancer of the cervix is found almost exclusively in the ward or clinic 
type of patient, rarely being seen in the type of patient who can afford private 
care. This suggests poor obstetric and post-partum care and neglect of s.vmptoms 
of the lacerated and ulcerated cervix. One gets the impression in New York City 
that Jewesses are more liable to consult the clinics for symptoms of cervicitis than 
are the Italian or Irish women. 

Circumcision . — Naturally the well-known rarity of cancer of the penis in cir- 
cumcised men has led to the suggestion that this is in some way a factor in the 
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Hei’e again the relatively high Italian and Scotch-English incidence, 
the constant Irish incidence, and the low JeAvish incidence in carcinoma 
of the cervix is shoAvn the comparison. 

Table IV B. Coupakison by Percentages of Nationality Incidence in the 
Several Types of Gynecologic Lesion With the Total Percentages Average 



CERVIX 



VULVA 

C 

BENIGN 

D 

TOTAL 

AVERAGE 

a\t:rage 

1 A B C D 

Black 

7.2 


1.8 

4.3 

7.8 

4.8 

4.2 

German 

10.9 

7.6 

5.4 

6.0 

8.1 

7.6 

6.7 

Italian 

16.9 

7.1 

4.0 

8.6 

8.6 

9.0 

7.0 

JevTsli 

4.2 

19.6 

21.6 

7.8 

35.5 

17.7 

21.1 

Greek 

0.3 


0.0 

0.0 

1.4 

0.8 

0.3 

Irish 

13.4 

1S.6 i 

3.1 

15.6 

15.8 

13.3 

13.2 

Polish 

1.0 


0.0 

0.8 

3.0 

1.3 

1.0 

Scotch and English 

10.6 


4.9 

0.0 

8.6 

7.3 

3.3 

Austrian 

3.3 

2.6 

7.2 

4.3 

3.2 

4.1 

4.3 

U. S. A. 

24.5 

35.2 

40.7 

50.4 

5.6 

31.2 

32.8 

Others 

6.7 

5.6 

5.4 

1.7 

1.0 

4.0 

3.4 


This is a comparison of each indhddual lesion nationality incidence ex- 
pressed in percentages and in total average percentages and total average 
noncervical lesion percentages. This substantiates the results of Table IV 
and IV A, except that when considered by percentage averages, negroes 
show a higher incidence of cervix cancer than of other gynecologic lesions. 


Table V. Comparison by Five-Year Gr.ouPS of Nationality Incidence 



1915-20 1 

1921-25 1 

1926-30 1 

1931-35 1 

1936-37 


NO. 1 

% 

NO. 

% 

NO. 1 

% 

1 NO. 1 

% 

NO. 

% 

Black 


3.0 

47 

6.1 


7.2 


8.9 

36 

10.8 

German 


10.7 

76 

9.8 


12.0 


11.1 

36 

10.8 

Italian 


15.5 

128 

16.6 


17.2 

BkII 

15.9 

71 

21.3 

J ewish 


4.3 

23 

2.9 


3.3 

HE H 

5.9 

18 

5.4 

French 

7 

1.7 

10 

1.3 


1.5 

8 

1.0 

6 

1.8 

Irish 

65 

16.5 


14.0 


12.1 

109 

14.1 

35 

10.5 

English and 
Scotch 

48 

12.2 

S3 

10.8 


10.7 

81 

10.5 

27 

8.1 

U. S. A. 

107 

27.2 

226 

29.4 

214 1 

25.4 

151 

19.5 

67 

20.1 

All others 

34 

8.6 

67 

8.6 

87 

10.3 

98 

12.7 

37 

11.1 

Total (3,106) 

393 


768 


841 


771 


333 



It has been suggested that the incidence of carcinoma of the cervix in 
Jewesses is increasing. Various reasons are offered for this suggestion. 
These will be taken up later in the discussion of these statistics. Table V 
compares the incidence of Amrious nationalities during* fiA^e-year periods. 
Only the nationalities having the more prominent incidences are included 
so that the total in the table does not equal that shown in preAuous tables. 
It is notable that the incidence in JeAvesses does not increase. Blacks do 
shoAv some progTessive increase in their incidence at Memorial Hospital 
and Italians do show some increase in the period 1936-1937, but no previ- 
ous progresswe incidence. 

Probably twenty-j^ear periods Avould present better evidence of in- 
creased incidence with succeeding generations. However, the aAmilable 
records do not permit statistical stud}”" preAuous to 1916. 
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DISCUSSION 

DR. HERBERT E. SCHMITZ, Chicago, III. — Statistics, such as Dr. Smith has 
presented, must be interpreted very cautiously. At the County Hospital in Cliicago, 
the percentage of Italians having carcinoma of the cervix is small and hears a 
direct relationship to the number of Italians admitted to the hospital. The highest 
incidence of carcinoma of the cervix occurs in the negroes, Poles, and Germans. 
These races also have the greatest number of admissions to the hospital. If statistics 
from different hospitals vary in this manner, other factors than nationality must 
play a role. 

Practically all statistical analysis of this sort do, however, indicate that Jewesses, 
although they have no racial immunity to cancer, are less susceptible to cancer 
of the cervix. The factors which contribute to this lower incidence are not clearly 
understood. It has been suggested that the practice of circumcision among Jews 
is a factor, on the basis that the infected glans penis in the uncifcumcised male 
may carry to the cervix the infection which by chronic irritation results in car- 
cinoma. 

Handley quotes an interesting observation concerning Fiji Islanders. In these 
Islands, there are 90,000 natives and 70,000 immigrated Indians. These races do 
not intermingle. The Fiji Islanders practice circumcision at puberty. The Indians 
do not. Hospital records in Snowa for a period of eight years, from 1925 to 1932, 
show only three cases of cancer of the cervix in Fijian women and 26 cases among 
Indian women. A similar study applied to our own population might throw some 
light on this subject. 

Another factor, which it has been suggested may contribute to the lower incidence 
of cancer of the cervix among Jewish women, is the practice of Mosaic law, namely 
the cleansing after the forbidden period. This argument also is based on the 
premise that chronic infection and irritation are the forerunner of cancer of the 
cervix. Schiller, however, states that carcinoma of the cervix arises, grows, and 
develops before any signs of infection, erosion, or chronic irritation are demonstra- 
ble. In his opinion, chronic irritation is seldom a contributing factor to cancer 
of the cervix. 

In this connection, some observations we made in 1932 on the influence of radium 
upon the bacterial flora of the female genitalia may be of interest. For some 
weeks or months follondng adequate x-ray treatment, bacteria disappeared com- 
pletely from the vaginal discharge. After three to six months, there is a reap- 
pearance of the cervical and the vaginal flora. This reappearance of the cervical 
and the vaginal flora is often the forerunner of a recurrence of the malignant 
tumor. This does not necessarily indicate, of course, that the infection is a factor 
in the recurrence. However, I do think that Dr. Smith ’s suggestion that tlie vaginal 
flora in different races should be studied is a very pertinent one. 
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low incidence of cervix cancer in Jewesses. It was my impression that in the 
obstetric hospitals in New York City most male babies are circumcised before 
leaving the hospital, regardless of race or religion. Inquiry revealed that this is 
true of private patients but that less than 30 per cent of the male babies in the 
wards are circumcised before leaving. This included Jewish babies. It remains 
for someone to show whether the retained foreskin with its associated smegma 
bacilli is, or is not, a factor in cervical carcinoma. 

Bacteriologic. — In an attempt to find a virulence index of vaginal organisms 
preoperatively, Euge,^ Philips,® and Clarebergs studied the vaginal fl.ora of normal 
women and of women with cancer of the cervix. In the cancer patients various 
types of streptococci increased and predominated with staphylococci to a lesser 
degree. However, they made no attempt to classify their patients according to 
race. I know' of no comparative studies on the vaginal flora of noncancerous 
Jewesses and Italians, nor of patients with cancer of the cervix, as to racial dif- 
ferences in vaginal flora. 

Hygiene. — A study of the laws of hygiene of Jewish people^ reveals the infor- 
mation that for seven days after menstruation a Jewess is considered unclean and 
is forbidden sexual intercourse. A cleansing bath and douche are advised before 
resuming sexual relations, but undoubtedly this is not peculiar to Jew'esses. By 
questioning patients in the clinic at Memorial Hospital no marked difference has 
been detected in the chemical type of douches used by Jewesses and Italians. The 
suggestion that perhaps Jews as well as Gentiles of the present generation w'ere 
not as orthodox in their religious behavior as their ancestors is not substantiated 
by any increase in cervical cancer incidence, as the result of any lax^se of orthodox 
behavior. 

Diet. — No marked difference has been detected between Italian and Jewish diets 
except in shell fish and the forbidden meats. Practically all other meats in New 
York City come from cattle slaughtered by the Kosher methods; meat for Jew's dif- 
fering only in that it is slaughtered by a special agent having the necessary reli- 
gious qualifications. It is doubtful if this could play any part in the difference 
in cancer incidence. 

Inbreeding. — Experimental laboratories are weU aware that certain strains of 
rodents are “tumor resistant” while other strains are “tumor susceptible.” Some 
strains are resistant to some types of tumors and susceptible to other types. These 
qualities can be maintained by inbreeding, thus maintaining a pure strain. Cross 
breeding lessens the resistance. The w’ell-known reluctance of Jews to marry out 
of their own race may have some significance in their maintaining a low incidence 
of cancer of the cervix. Certainly Jewesses are not resistant to other types of 
genital and breast cancer. 

CONCLUSIONS 

1. In carcinoma of the cervix the relatively low Jewish incidence and 
high Italian and Scotch-Bnglish incidence is established in contrast with 
the nationality incidence of the remainder of the Gynecological Clinic at 
Memorial Hospital. 

2. Various theories for this incidence have been discussed but no ade- 
quate explanation has been found. 

3. The most plausible explanations deal with circumcision and other 
racial customs. 

4. Further studies on the racial differences in vaginal flora are sug- 
gested. 
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the pui’e breast proteins by blood and other tissue proteins Avas avoided. 
These Ave felt might produce nonspecific reactions as in the ease of the 
placental extracts. 

Accordinglj^, it Avas decided to use colostrum in Amrious dilutions intra- 
dermally on pregnant and nonpregnant Avomen to determine if they re- 
acted alike or diiferently under these conditions. We Avere rather sur- 
prised to find that pregnant AA'omen gave a faint response or no reaction 
to the injections and nonpregnant individuals reacted rather Augorously. 
These results seemed to be quite constant. As the number of patients 
injected increased, the high percentage of correct diagnosis made by the 
test became quite significant. 

PREPARATION OF 5IATERIAL 

Colostrum from primiparous pregnant women is expressed from the breast man- 
ually into a sterile glass container after cleansing tlie nipple and areola with etlier. 
It was found that the colostrum was most easily obtained at about the twenty- 
eighth week of pregnane}'. It was then diluted with equal amounts of sterile nor- 
mal saline solution. To 10 c.c. of this mixture 1/10 c.c. of 1 to 100 merthiolate 
solution was added as a preservative, and it was kept in the icebox. 

TECHNIQUE OF INJECTION 

The flexor surface of the forearm of the patient is sponged lightly Avith a piece 
of cotton saturated with ether. A weal is formed by injecting exactly 1/50 of a 
c.c. of the diluted colostrum intradernially, using a tuberculin syringe and a 26 
gauge needle for the purpose. A second syringe and needle are used to make a 
similar-sized Aveal Avith physiologic salt solution a fCAv inches loAver on the arm. 
This is to be obseived as a control. The reaction is noted at ten minutes, one-half 
hour, and one hour. Eeadings made at the half hour are usually sufliciently marked 
to indicate AA’hether the test is positive or negative. 

If the patient is pregnant, the weal produced by the injection of colostrum Avill 
appear pearly, resembling a fresh mosquito bite Avith little or no pinkish areola 
surrounding it. The site of injection AA'ill scarcely be recognizable in an hour, ex- 
cept for the needle prick in the center. The control produces no reaction beyond 
the raised area caused by the injection. 

When the patient is not pregnant, a marked difference in the reaction is seen. 
The AA’eal tends to remain raised and pearly until a few minutes after injection 
when it begins to increase in diameter, eventually becoming tAvo to three times the 
size originally produced by the injection, Avithout changing in color. There then 
appears an areola of pink to red one to tAA’o inches in diameter AA'hich is irregular 
in contour, color, and depth and projects lymphangitic pseudopodiums from its 
periphery. The reaction steadily grows in intensity for an hour and persists for 
four or five hours. The control injection AA'ith physiologic salt solution in these 
patients gives neither increase in the AA'eal or areola pigmentation. 

RESULTS 

Our report deals AA'ith the injection of 265 knoAvn pregnant Avoinen in 
A'arious stages of preguaney and includes toxic as Avell as noutoxie cases. 

The controls comprise 358 knoAA'n nonpregnant cases of which 100 Avere adult 
males, 45 were children beloAV the age of fifteen, 50 menstruating Avomen, 50 post- 
partum cases, and 113 cases of either normal nonpregnant AVomen or AVomen Avith 
various knoAvn gynecologic conditions, carcinoma, fibroids, ovarian cysts, etc. Fi- 
nally 50 unknown problem cases were tested to establish the diagnosis. 

Of the 265 pregnant Avomen described as knoAA’n to be pregnant, in approximately 
50 cases the test Avas applied before the fourth month, although the signs and 



A SKIN TEST FOR THE DIAaNOSIS OF PREGNANCY* 

Frederick H. Falls, M.S., M.D., Vincent C. Freda, B.S., M.D., and 
Harold H. Cohen, M.S., Chicago, III. 

(From the Departments of Ohstetrics and Gynecology , and of Physiological 
Chemistry, University of Illinois College of Medicine) 

T he use of skin reactions as an aid in clinical diagTiosis of many con- 
ditions lias long been recognized as a valuable procedure. The Von 
Pirquet, Schick, Dick reactions and the use of various proteins intra- 
dermally for the purpose of detecting allergic sensitivity have all proved 
their clinical usefulness. There are so manj^ biologic differences between 
pregnant and nonpregnant individuals that the possibility of being able 
to differentiate between these groups by means of a skin reaction to some 
antigen seemed not too remote. 

Palls and Bartlett,^ in 1914, attempted to extract a protein from the 
placenta which might be used for this purpose. The results Avere unsatis- 
factory, due to the fact that the methods emploj’^ed were not sufficiently 
refined to jdeld a pure protein as was hoped, but a mixture of proteins 
was obtained Avhieh led to nonspecific I'eaetions. By using better meth- 
ods of extraction and preparation of the placental proteins, Cohen and 
Freda* attempted to produce precipitin reactions and specific skin reac- 
tions that might be useful diagnostically. When the precipitin reaction 
was tried, serum of Imown pregnant women reacted positively in about 
75 per cent of the cases. The serum of males and normal females did not 
react. Certain nonpregnant Avomen AAUth g^mecologic pathologj’’ gave a 
rather high percentage of false positive reactions which nullified the use- 
fulness of this method for practical diagnostic purposes. 

The use of placental tissue extracts in producing skin reactions aa'RS 
to some extent successful, since about 75 per cent of the patients tested 
by intradermal injections gave positive reactions if pregnancy existed 
and negative if no pregnanej^ Avere present. This result Avas in accord 
Avith the results reported by Esch,® Engiehorn and Wintz,^ Gruskin® and 
SehAAnrtz® avIio made similar tests have reported a higher percentage of 
correct diagnosis. 

The high percentage of false reactions (25 per cent) rendered the use 
of these procedures for diagnostic purposes useless, and so it AA^as decided 
to tiy to find an antigen that would giA'^e more specific reactions. 

The possibility of using proteins extracted from breast tissue A\'as sug- 
gested, since it was thought that during pregnancj'- the cells of the breast 
might secrete a protein of somewhat different composition than other 
body proteins. On further consideration this idea was rejected in favor 
of using colostrum Avhich must contain the proteins produced by the 
breast in earlj"- pregnancj^. Bj^ using this material the contamination of 

*Read at the Fifty-Third Annual Meeting of the American Association of Obstetri- 
cians, Gynecologists and Abdominal Surgeons, Excelsior Springs, Mo., September 
2G to 2S, 1940. 
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symptoms were sufficiently marked to lead us to make a clinical diagnosis of prob- 
able pregnancy later confirmed. The rest of the 265 women bad sufficiently ad- 
vanced in pregnancy to give positive signs of pregnancy. In tins group there were 
5 false reactions. In 2 women nonpregnancy reactions were obtained and the pa- 
tients later were shown to have a living fetus in the uterus. One of these later 
gave a positive pregnancy reaction, and the other failed to return for retest. 

There were 3 cases in which a weak reaction indicated nonpregnancy. However, 
tliis reaction persisted for onij' fortj'-five minutes and liad disappeared by the end 
of the hour contrary to the reaction seen in nonpregnancy. Early in pregnancy 
and toward the end of pregnancy a slight reddening around the vesicle produced 
by the injection might be termed a weak or false nonpregnancy reaction. It differs 
from the true nonpregnancy reaction in the width of the areola, the depth of color, 
and the fact tlie weal does not enlarge after injection. It differs from pregnancy 
reaction in that there is some color around the weal. A similar reaction has been 
seen in the early puerperium. A group of 15 patients were tested during labor, 
and it was seen that the stage of labor made no appreciable difference in the re- 
action which was similar to tlie weak nonpregnancy reaction just described. 

One hundred and thirteen known nonpregnant females were tested. Forty-five of 
these were out-patient gjmecologic cases and 68 were patients in the gynecologic 
wards, mostly postoperative cases at Cook Count}- Hospital. Typical nonpregnancy 
reactions were obtained in all but 4 cases in whicli a typical pregnancy reaction was 
obtained, which would have led to an incorrect diagnosis if the test alone had been 
relied upon. 

On further study of these false reactions, the 4 women who gave this reaction 
were all in the menopause, not having menstruated for from five to seventeen years. 
Three of these cases were advanced Group III carcinomas of the cervix uteri, and 
the fourth was a simple procidentia seventeen years after the last menstrual period. 

Fifty menstruating women were studied; all of these gave nonpregnancy reac- 
tions. Five cases were studied throughout the menstrual period. 

A group of 45 children of both sexes were studied, varying in age from 2 to 
15 years. A reaction similar to that seen in pregnancy was obtained in all eases 
up to the age of about 10 years, at which time modified nonpregnant reactions were 
seen in both males and females. 

One hundred male patients of varying ages from the medical service of the 
Cook County Hospital were studied. These were routine medical service patients 
with cardiac disease, hypertension, blood dyscrasia, etc., as is customai-ily found 
in a medical ward. None of these gave positive pregnancy reactions. Three of 
them gave modified nonpregnancy reactions; one was a boy of 15 and the others 
were elderly men, 65 and 75 years of age. 

There were 50 post-partum cases varying from two to eight weeks postdelivery. 
In all but 3 of these the reaction was that of nonpregnancy. This was noted 
whether or not the patient was nursing her baby. The 3 pregnancy reactions were 
all in women eight weeks post partum, one was menstruating, the other two ad- 
mitted exposure, but sufficient time had not elapsed to determine whether or not 
pregnancy existed. In the puerperium therefore it would seem that the test was 
correct in 96 per cent of the cases. Obviously the test would rarely be applied 
in such cases for the practical purpose of diagnosis. 

DISCUSSION 

Tlie interpretation of tlie reaction is not so simple. From a considera- 
tion of the foregoing results, it appears that nonpregnant individuals 
have become sensitized to a specific protein contained in colostrum from 
primiparoiis women. This protein probably is not contained in hn- 
man milk or in colostrum or milk obtained from the cow, since in- 
jections made using these substances as controls gave no specific 
reactions comparable to those obtained Avith human colostrum. If it 
is present, the specific reaction is masked by other substances in 
these biologic materials. Human milk taken as soon as the breasts 
began to secrete milk (three to four da5'-s after delivery) and used 




Fig. 
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Tlie reaction of the males to injected colostrum suggests that the male 
breast secretes sufficient of the specific solution over a period of years to 
sensitize but not immunize the patient. On the whole the reactions ob- 
tained in males have been of less intensity than those seen in nonpregnant 
females. This may be due in part to differences in the skin texture. 

Older patients, both male and female, gave a reaction of diminished 
intensity which decreased progi'essively with the increase of age. This 
maj^ be explained by the assumption that breast activity gradually de- 
creases, finally ending sensitization. We realize that the explanation of 
these results is far from complete at this time and further work is in 
progress to attempt to prove or disprove some of our ideas. 

Two patients with ectopic pregnancy, one with an unruptured isthmic 
pregnancy (six weeks) and one with an aborting ampullaiy pregnancj" 
(ten Aveeks), ga^m pregnane3'' reactions, the correctness of Avhieh were 
confirmed bj'- operation. 

The most interesting group Avere the problem patients in Avhom the 
test Avas applied to trj^ to make the diagnosis of earlj’- pregnancy one to 
three AAneks after missing the first period. The difficulty here is the fact 
that Amy earlj'’ pregnancies theoretieall 3 ’’ ma 3 '' be present, produce a re- 
action, terminate b3’- death and expulsion of the fetus AAuthout producing 
sufficient clinical evidence to proA'e or disprove the presence of preg- 
nanc 3 L In a feAv cases we have been able to hospitalize the patient and 
make sure of the diagnosis, in others Ave liaAn had to depend on clinical 
obseiwation which Ave realize is open to some objection. In spite of this, 
AA'e haA'^e been able to make the coi’reet diagnosis in 46 cases in which 
sufficient time has elapsed to proA’-e or disprove the correctness of the 
diagnosis as measured b 3 ' the test. 

It is important to note that considerable familiarity with the test is 
neeessar 3 ’- for the correct interpretation of the reactions produced. After 
doing about 25 tests in pregnant and nonpregnant indiAuduals, the inter- 
pretation of these reactions is quite simple. This is in accordance Avith 
the experience of others avIio use intradermal injections of antigens for 
diagnostic pui’poses. From our present experience, Ave are sanguine re- 
garding the diagnostic value of tlie test. .If our results are confirmed b 3 " 
others, it Avill make the diagnosis of earl 3 r pregnanc3'’ much simpler, 
quicker, and more economical than the methods Ave noAV have at our com- 
mand. 

CONCLUSIONS 

1. An intradermal injection of a colostrum solution gave no reaction 
in 98 per cent of pregnant Avomen. 

2. Nonpregnant AVomen reacted to similar injections AAdth the forma- 
tion of a characteristic AA'eal and areola in 96 per cent of cases. 

3. Males reacted similarl 3 ^ to nonpregnant females. 

4. Children before puberty reacted similarly to pregnant Avomen. 

5. The test seems to have value as an aid in the clinical diagnosis of 
pregnancy. 

AVe wish to acknowledge the assistance and cooperation of Professor AVllllani H. 
AA''elker of the Department of Physiological Chemistry In the preparation of the 
antigens and his part as consultant In the pursuit of this research. 
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for injection failed to give a specific reaction. The colostrum of 
multiparous Avomen frequently gave a slight nonspecific reaction in both 
pregnant and nonpregnant individuals. Attempts to extract the active 
principle of colostrum obtained from primiparas, which is responsible for 
these reactions, using oil, ether, alcohol, anunonium sulphate for extrac- 
tion, or dializing through parchment membrane, resulted in failure. It 
Avould seem that dilution by milk, alteration of the breast function bj’' 
previous pregnancy, and attempts at iiurification b}^ chemical methods, 
all alter the substance responsible for the test in a manner which prevents 
the characteristic response on injection. 

Various dilutions of colostrum Avere tried and different amounts were 
used. When undiluted colostrum AAms injected the reaction AA^as more 
mai’ked, and some of the pregnant Avomen showed a weal and areola ap- 
proaching that seen in nonpregnant Avomen. When more than one-fiftieth 
of a cubic centimeter AA^as used similar side reactions Avere obtained. This 
is in line Avith the experience of the men Avorking in the field of allergj^ 
(T. Nelson^). 

To determine Avhether a nonspecific protein other than milk proteins 
would giA^e these reactions, gelatin Avas used as a control in some cases. 
No reactions Avei’e obtained in the amounts used. Further work is in 
progress in an attempt to obtain the active substance in pui*e form. 

The failure of the pregnant Avomau to react to the injection Ave feel is 
best explained by the assumption that earl}^ in pregnancy the production 
and absorption of the active substance from the breast leads to an im- 
mune state AA^hieh prevents the local reaction at the site of injection, ex- 
cept the weak reaction seen in about 80 per cent of the cases in the first 
six and the last three weeks of preguaney, during labor, and in the early 
daj^s of the puerperium. The Aveak I’eactions seen at this time are dif- 
ficult to explain. It is possible that tOAvard the end of preg-nancy the 
breast may cease producing the specific substance responsible for the 
reaction. The Aveak reactions begin to appear about two Aveeks from 
term and the tj^iical nonpregnant reaction begins to appear about the 
tAvelfth to fourteenth day of the puei'perium. Naturally the test will 
not be applied clinically at the end of pregnancy or dnring the puer- 
perium so that the Aveak reactions seen at these times are of only academic 
interest. 

As a matter of interest 5 menstruating Avoinen Avere injected daily 
throughout their periods, to determine AA'-hat effect if any this Avould have 
on the reaction. These patients react as nonpregnaiit AA'omen the first 
day of the period, and the reaction gradually decreases on the foUoAving 
days. They react as pregmant women on the last day. The reaction 
gradually retuxms to the uoupregnant type after three or four da^’^s. This 
is significant because of the false conclusions that might be draAvn from 
tests peifformed at this time of the month. It is not clear what influences 
this change uifless the breast stimulation produced by the menstrual cycle 
at this point leads to absorption from the breast of sufficient amounts of 
colostrum to produce a temporary immune reaction. 

The negathm reaetions seen in children before jAuberty Avould suggest 
that they have not yet produced and absorbed enough of this iirotein to 
become sensitized to the colostrum injections. 
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nancy. We operated and found an old licmatosalpinx. The fetus had been dead 
for some time. The reaction was negative for pregnancy in spite of the fact that 
the hematoma in the tube piolaably liad been produced by an ectopic pregnancy. 

If tliis test does prove its merit, it is obvious liow valuable a teat that can be 
read in an hour and at the expense of .a little salt solution and colostrum will be 
as an addition to our diagnostic armamentarium. 


OBJECTIONS TO INDUCTION OF LABOR IN NORMAL 
PREGNANT WOMEN- 

Edward L. Cornell, M.D., P.A.C.S., Chicago, III. 

T his discussion is limited to tlie induction of labor in the normal 
pregnant woman, the woman Avho has no toxemia, no disproportion, 
no disease. In the past ten yeai-s advice to induce labor on the mildest 
indications is increasing rapidlj’- in the literature. Convenience of 
the patient, wishes of the jiatient or her familj', convenience of the 
physician, living a distance from the hospital, desire to have the delivery 
occur in “working hours,” haAm all been brought forward as indications 
for the induction of labor. I doubt not but that many of our noted 
obstetricians long since dead, mmst be clamoring to rise again and take 
issue with this type of “streamlined” obstetrics. 

1 call your attention to the dangers, physical and legal, ivhich are 
always present Avhen one interferes Avith the normal processes of preg- 
nane}^ and labor. 

klany authors state that the size of the baby indicates whether or not 
the patient is at term or over-term. From my OAvn experience and from 
observation, I IcnoAV that experienced physicians miss the weight of babies 
before birth as much as tAvo pounds. In the series of patients included 
here, there are two AAdio Avent over-term as Ave usually compute the term 
from the menstrual period. One patient AA^as thirty-three days OAmr and 
her baby Aveighed 3,295 Gm. The other Avas thirty-tAvo days past term 
and the baby Aveighed 4,250 Gin. This is quite a difference in AA^eight. 

The x-ray film can giA’e an idea of the size of the baby, but eAmn Avith 
that aid, experienced physicians many times miss the Aveight by pounds. 
A Avell-knoAvn obstetrician of my acquaintance insisted upon a cesarean 
section upon a patient who he said had a very large baby. The baby 
Aveighed under 6 pounds. Polyhydranuiios caused the large uterus. 

Some couples Avhose eugenic history is such’ naturally haAm large 
babies. This is seen frequently in patients aa4io deliver ahead of schedule. 
Tavo patients in this series delivered 4,400 Gm. babies one Aveek before 
expected term and another ten days after the expected term. The largest 
baby, which Aveighed 4,515 Gm., was delrtered twenty-three days past 
the expected term. On the other hand, I have seen babies AA^ho weigh 
from 5 to 6 pounds jiresent aU the signs of prematui’ity. Koff and 

♦Read at the Fifty-Third Annual Meeting of the American Association of Obstetri- 
cians, Gynecologists and Abdominal Surgeons, Excelsior Springs, Mo., September 
26 to 28, 1940. 

I am indebted to Dr. Paul W. Sweet for securing the statistics for this paper. 
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DISCUSSION 

DE. LAWEENCE M. BANDALL, Eochestek, Minn. — We now have two ac- 
cepted tests for pregnanc_y with an accuracy proved to be more than 98 per cent 
from long experience, the Friedman and the Aschheim-Zondek. One must compare 
any new test to this standard regardless of the time factor involved in the two 
tests mentioned. 

A large number of so-called tests for pregnancy have appeared in the past twelve 
years; their average incidence of error may very reasonably be put at 20 per cent. 
Perhaps a smaller incidence of error will occur in the hands of one who is expert 
in the taking of histories and their interpretation and who is expert in physical 
examination. One who is less expert in such matters and wlio relies upon a rela- 
tively inaccurate laboratory test ma}' actually increase his percentage of errors. 

A certain number of errors will always occur with any ' ‘ pregnancy test. ’ ’ 
These tests are for the detection of substances present in bodily fluids or secretions 
that are most commonly associated with the presence of pregnancy but which may 
be found in association u-ith other conditions. 

Skin tests, based on the intradermal injections of protein substances, depend 
upon allergic reactions and are therefore subject to tlie errors common to such 
tests. Allergic individuals who are sensitive to many foreign proteins may give 
a reaction that is false as far as pregnancy is concerned. The ovaries of the non- 
pregnant rabbit and the immature mouse are much more specifically sensitive than 
is the skin. One must be familiar with wheal formation to minimize the personal 
error of interpretation. An error of 10 per cent is probably to be expected from 
this source, with the placental extract used in the method of Gruskin. 

However, much as one may distrust skin tests as a wdiole, we cannot help but 
be impressed with the results that Dr. Falls and his co-workers have obtained with 
a simple and logical experiment. They have presented a very thorough piece of 
work and conservatively asked for further trial by themselves and others. 

DE. A. J. EONGY, Neiy York, N. Y. — The test described by Dr. Falls is an 
important addition to the already' established pregnancy tests. It may help to 
solve the diagnosis in early^ unruptured ectopic pregnancy'. Last week, one of my 
associates was confronted with the difficulty of diagnosing an unruptured ectopic 
pregnancy' in a young woman. The ordinary Aschheim-Zondek test on a rabbit 
and a mouse proved to be negative. The pathologist then made a definite diag- 
nosis of pregnancy' upon sectioning tlie ovary of the mouse, basing it on micro- 
scopic changes in the cells of the ovary'. The patient was operated upon and was 
found to have an early unruptured tubal pregnancy'. 

DE. FALLS (closing). — I appreciate the fact that when considering skin re- 
actions there is no test which gives 100 per cent of correct readings. The Wasser- 
mann test has its limitations, as do the Widal and all of the allergy' tests. Yet 
in spite of these limitations these tests have stood the test of time and are useful 
clinically. We hope that our test will also stand the test of time which will de- 
termine its value. 

One must do a number of these tests to become familiar with the reaction be- 
fore beginning to depend upon them to make a clinical diagnosis. We feel that 
the interpretation after about 25 tests should familiarize one with the reaction 
sufficiently' to make his judgment correct. 

The paper reports the diagnosis of two unruptured ectopic xiregnancies proved 
by' operation. The other day we had a case in which we suspected an ectopic preg- 
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after birth, the organism found in the child was also present in the 
infant. The maternal moi’bidity Avas nearly 50 per cent in the 46 cases 
reported. 

While it is true that many AAO-iters report that their morbidity rates 
are not higher in induced eases, I knoAA' by experience that interference 
in any manner AA'hich immlA'cs A'aginal manipulations raises my morbidity 
rate in spite of anything I may do about the technicpie in the deliA'ery 
rooms. I am sure the same bacteria are lurking around deliA'ery rooms 
all OA"er the country. Perhaps the thermometers A'ary so the readings aie 
not so high or the patient’s temperature is taken less frequently. What- 
CA'er it is that is different, I cannot bring my morbidity rates doAvn to 
the same level as the rates among the patients aaOio deliA'er spontaneously. 

Post-partum hemorrhage is increased in induction cases and is men- 
tioned in many articles in the literature. While it is true that hemor- 
I'hage is more frequent in pathologic cases, it cannot be OA'erlooked as a 
source of trouble in normal Avomen. 

The use of oxytoxic drugs alAA'ays carries a very definite hazard. I 
need not stress to this Society the fact that rupture of the uterus, exten- 
sive lacerations of the ceinux, and brain hemorrhage are common sequelae. 
The use of quinine in large do.ses is said to have a bad effect on the ears 
of the fetus. I have seen 3 to 5 gr. do.ses of quinine 2 n*oduce terrific con- 
tractions of the uterus. One multipai’a in my practice delivered in thirty 
minutes folloAving a 5 gr. dose of quinine. Her cries of pain could be 
heard throughout the hospital. 

Prom the legal standpoint, I belieA'e Ave are courting trouble if some 
patient should be inclined to take issue Avith us after delh'ery, especially 
if the baby should be injured or die. W. C. WoodAvard is quoted by 
DeLee as folloAA'S: 

No professional standard anywhere at any time could justify a physician in 
doing anything that would jeopardize tlie life and well-being of mother or infant 
solely for the physician’s convenience. Moreover, consent by the father or mother, 
even with a thorough understanding of the matter, Avould not excuse a physician 
who deliberately expedites labor solely for his omi convenience, to the material 
danger of mother and child. 

It may be questioned whether a physician can lawfully do anything to e.\- 
pedite the onset of labor unless it is necessary to do so for the life of mother and 
baby — A child might have a right of action against the physician aa’Iio is re- 
sponsible for the injury — notwithstanding anything the parents may have author- 
ized to be done in conduct of labor. 

There hat'e been mauj' indications for induction of labor in normal 
l^regnant Avomen. Slemous, in 1932, gaA'e neiwousness in Avoman past 
term, preAuous precipitate labor, and liA'ing a distance from the hospital 
as indications in some 35 to 50 eases. Other authors haA'e mentioned con- 
venience of the patient and the doctor, solicitation by relatives, and many 
other flimsy reasons. AVe might as aa’cII say that Ave should do cesarean 
sections on all these jiatients, using the same indications. 

Aly obsei'A'ations of patients deliAmred bj’' obstetricians in my OA\’n city 
Avho induce labor is that in many cases the cerA'ix and the A^agina are 
badlj' torn and scarred. The historjr in most of these normal jaatients is 
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Potter saj^, “unfortunately there is no reliable sign or collection of signs 
by wbieb antenatal diagnosis of abnormal size of tbe fetus can be 
definitelj^ established except perhaps in extreme cases. ’ ’ To this I agree. 
In my opinion, therefore, we cannot safelj^ predict that a patient is at 
term, or past term, by the size of the baby. 

Most of us put considerable reliance on the date of the la.st menstrual 
period in predicting the time of deliveiy. We know that periods may be 
A’'ery irregadar. We are beginning to realize that ovulation is also irregu- 
lar as to time. Such being the ease, it is conceivable that a patient could 
have had a delayed ovulation or period at the time she became pregnant. 
Again there are those who menstruate onlj’- four to six times a year. I 
recall years ago having a patient Avho delivered a baby Aveighing less 
than 6 pounds exactly one Auar after her last period. Surely Ave could 
not classify that pregnancy as postmature. If Ave accept the term of 
pregnancjr as 273 daju and ovulation as necessary before pregnancy, then 
a patient AA^ho ovulates just previous to a period should arrive at term 
later than a woman Avho OAulates in the middle area of the intermen- 
strual period. 

The date of the period, therefore, is not an accurate guide. 

We have tried to gauge term from the date of quickening. Several 
juars ago I made a detailed study of this point on 750 cases from private 
practice. The Avomen Avere intelligent and cooperative. They Avere as ac- 
curate as one could expect. The menstrual and life dates were knoAvn. A 
student of higher mathematics was given the job of Avorking out a form- 
ula, and when we Avere all through, no accurate formula could be de- 
duced. The error Avas as great for the life date as for the menstrual date. 

The life date, therefore, cannot be used as an accurate guide. 

What are the common complications of induction Avhich ai’C not usually 
seen in spontaneous labor ? The outstanding- one is prolapse of the cord. 
Practically without exception all Avriters mention it. The report of the 
Central Association of Obstetricians and Gynecologists shows that pro- 
lapse of the coi'd is three times more frequent in 1,669 induced cases. 
Plass reports a rate of nearlj^ 1 per cent. 

With few exceptions the fetal mortality seems to be higher in induced 
cases. In my personal experience this is true, because earlj^ in my prac- 
tice I induced labor more frequently. It is much more difficult to explain 
the death of a baby to the distressed parents when labor has been induced. 
One should not forget that it is better to liaA'^e a Irte baby past term than 
a dead one at or before term. 

Placental infection is reported to be much greater in induced labor. 
Penfold and Butter report 61 per cent of the placentas of induced eases 
Avere infected, against 24 per cent in spontaneous eases of labor. They 
state that the longer the postinduction period the greater the possibility 
of placental infection. Mixed infection of the placenta holds greater 
danger for the child than single infection. In 15 of the 46 eases of in- 
duced labor Avith infected placentas, the child died. In seven stillbirth 
cases onlj^ two had no infection in the placentas or fetus. In five deaths 
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4. Twenty-five babies weighed 4,000 Gni. or more, about equallj' divided in the 
following groups: 

5. The delivery dates being known and the expected term dates being computed, 
the 200 patients were divided into four groups: (A) Those who delivered in the 
interim between seven days before term and the expected term; (B) those who 
delivered one to seven days past the expected term; (C) tliose who delivered 8.15 
days after expected term; (D) tliose who delivered sixteen days or more after 
expected term. 

Table III 


AGE 

BB 

■WEIGHT 

GJI. 

LABOR 

NO. 

DAYS -1- 

REMARKS 

1st 

STAGE 

2nd 

STAGE 

3rd 

STAGE 

32 

■■ 

3,510 

1:45 

7 

7 

16 


35 


3,295 

15:30 

S3 

7 

33 

Forceps 

28 


3,444 

5:35 

9 

5 

20 

Forceps 

31 


3,770 

7:15 

15 

5 

16 


25 

■H 

3,487 

20 



20 

Forceps 

41 

mM 

4,360 

10:50 

15 


17 


25 

i 

3,665 

12:25 

57 


17 


20 

i 

3,595 

21:30 

48 


28 

Forceps 

28 

i 

3,670 

Too rapid 


10 

Forceps 

22 

i 

4,155 

19:25 

77 


25 

Forceps 

32 

iv 

3,146 

1:15 

24 


22 


28 

ii 

4,085 

2 

46 

9 



24 

i 

4,515 

27:10 


6 

23 

Forceps 

26 

iii 

3,900 

2:30 

25 

8 

IS 


40 

ii 

4,165 

12 

44 

6 

IS 

Forceps 

19 

i 

3,445 

13 

34 

4 

27 

Forceps 

33 

iv 

4,290 

4 

20 

11 

2S 

Forceps 

22 

i 

3,740 

13:30 

55 

5 

16 

Forceps 

35 

111 

3,000 

2:15 

12 

13 

IS 


28 

V 

4,250 


IS 

2 

32 


28 

ii 

3,530 


50 

0 

21 

Forceps 


Total 21 


The results are summarized in Tables I, II, and III. For those who may be 
interested. Group D is given in detail. The number of babies weighing over 4,000 
Gm. average about the same in Groups A and B, at about 10 per cent. In Group 
C the percentage is raised to 15 per cent and in Group D to 33 per cent. It is 
true, therefore, that babies carried past tlie expected term are larger. Most of 
the babies weighed from 3,000 to 4,000 Gm. (151). There were 5 babies who 
weighed less than 2,500 Gm. Only one baby weighed more than 4,500 Gm., a 
percentage of 0.5 which compares with Koff and Potter’s findings of 194 per cent 
in 20,219 deliveries at the Chicago Lying-in Hospital. 

6. As you can see by the table, there is a wide variation in the weights of babies 
delivered by normal women. The most marked ditference was in the group of 
patients who delivered from seven days before tei’m to term. Here the smallest 
baby weighed 1,814 Gm. and the largest 4,400 Gm., and no mistake was made 
in the reckoning by the patient or the physician. The pediatricians who examined 
the large babies hesitated to say definitely that any of them were postmature. 

There was no fetal or maternal mortality in this series, and, so far as I know, 
all the babies are alive and well at this time. 

The number of forceps deliveries is high since nearly all of these patients were 
delivered under analgesia and were not cooperative in the second stage of labor. 

From observation and a review of this series, I firnilj^ believe we are 
not justified in interfering with the natural processes of pregnancy and 
labor in normal women. I protest against such a procedure. 


122 South Michigan Avenue 
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that of a tedious attempt to put the patieut into labor by meaus of 
medicine, bag, rupture of the membraues, bougies, or a combination of 
two or more. In many the ceinux did not dilate and Diihrssen’s incisions 
were made. In others pituitrin or thjunopliysin was used and the eervi.x 
torn as a result of the strong uterine eontraetions. 

Manj’ authors mention certain conditions which .should be present be- 
fore an attempt is made to induce labor. P. J. liams lists them as fol- 
lows: (1) Patieut under obseiwation for months, (2) patient’s liealtli 
perfect, (3) past histoiy good, (4) no disproportion or malposition, (5) 
pregnancy advanced to eight and one-half months, (6) baby must weigh 
6 pounds or more, (7) cervix must be soft, effaced or partially dilated. 

It is easy to detennine the first four conditions, but the last three are 
open to marked variations in interpi-etation. liams mentions that his 
smallest babies weighed 5 pounds 2.5 ounces and 5.5 pounds. How many 
moi’e weighed less than 6 pounds is not recorded. 

For the purpose of this article a series of 200 consecutive normal preg- 
nant women were studied. Data were secured similar to that used bj" 
other authors in an effort to influence the medical profession to interfere 
with pregnauej’" at or near term. All patients who presented signs of 
toxemia or anj^ of the accidents of labor were eliminated. What do we 
find ? 

1. The average age of all was 28.G at delivery. 

2. There were 91 primiparas and 109 multiparas. 

3. The average weight of all babies was 3,507 Gm. The largest weighed 4,515 
Gm. and the smallest 1,814 Gm, 

Table I. Weight of Babies 
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convinced that if there is any evidence that justifies the assurance that a patient is 
due or near term it is the preparation of the lower uterine segment and cervix. 
Most often labors are longer and more complicated where these .signs are not pres- 
ent. Premature labor from whatever ma3'- have been the cause with inductions, e.s- 
peeiallj^ in primipara, are too often long, tedious, and ditficult. These observations 
cause us to reason that if the lower uterine .segment and cervix are prepared for 
labor, an induction is contraindicated other than for definite reasons; also if the 
lower uterine segment and cervical prejjaration is not present, the hazards are too 
great to warrant interference. 

Ma}^ I suggest these observations for 3'our serious consideration since, if this 
reasoning is true, there can be no reason for the induction of labor other than 
for definite indications. 

DR. GEORGE W. KOSMAK, New York, N. Y. — As Editor of your ofiicial 
source of publication I sometimes have a feeling of doubt and hesitanc3^ about 
having included in our pages so 1110113’ papers dealing with routine induction of 
labor. We try to be catholic, but I feel a hesitancy in accepting papers of that 
t3’pe, especiall3’ when we have reports of scries of several hundred cases in routine 
obstetric practice where labor has been induced, often without 003- regard to the 
condition of the cervix. 

I do not agree with Dr. Cornell as to all of his restrictions, because some women 
require an induction of labor ivho are 011I3’ a little bit removed from the normal. 
But in consenting to do that 3'ou must have certain conditions present, of which 
the principal one is a normall3’ prepared cervix. 

DR. ALBERT W. HOLMAN, Portland, Ore. — In 1936 my late Associate, Dr. 
Mathieu, gave our results in 750 inductions of labor. At that time he spoke of 
our induction routine, and I think a great man3’ men misunderstood him and 
thought he said routine induction. Our inductions are not routine. I am making 
no plea for routine induction of labor but would like to give a few of our results 
in our series which now amounts to 1,163 cases. Our corrected fetal mortality is 
0.7 of 1 per cent; our maternal mortality is 0.3 of 1 per cent. We have had one 
case of prolapsed cord and no case of separation of the placenta in this series. 

I would like to ask Dr. Cornell what t3'pe of induction he does. The type 
that Mathieu advocated was medicinal induction of labor, and he alwa3’s stressed 
the point that the membranes should never be ruptured until the cervix was effaced. 

DR. H. B. VAN WYCK, Toronto, Canada. — Do not all the considerations that 
Dr. Cornell has brought forward to contraindicate induction of labor in normal 
cases appl3' equally well to the effort that is made to escape borderline dispropor- 
tions b3’ premature induction of labor? 

DR. A. J. RONGY, New York, N. Y. — Modern contraceptive methods and the 
practice of birth control have thrown a new light on the traditional term, "over- 
due, ’ ’ in the practice of obstetrics. A great man3’ intelligent women now know 
exactly when impregnation may have taken place. The last date of menstruation 
is no longer a true criterion uj)on which the duration of pregnanc3' can be pre- 
dicted properl3’. I have a series of patients whose calculation for the possible on- 
set of labor were more correct than mine, because the3’ knew actual^ when preg- 
nanc3’ might have ensued. Their date for labor was usualty ten to fourteen da3’S 
later than the established obstetric calculations would indicate. Therefore, in many 
cases the onset of labor is dela3’ed, not because the woman is actual^ "overdue,” 
but because pregnanc3’ took place approximatel3’ close to the menstrual period. 

I have never induced labor for the convenience of the patient or myself. That 
is definitely meddlesome obstetrics. The expert obstetrician may at times induce 
labor at an appointed time and not run into an3’ untoward complications, but should 
this method become a recognized obstetric procedure, it would cause the death of 
many mothers and babies. The only indication for induction of labor is when the 
pregnanC3’ becomes dangerous to the mother and rarel3’ when the child becomes 
oversized. However, the weight of the patient must be carefull3’ watched in all 
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DISCUSSION 

DR. JOHN H. MOORE, Grand Forks, N. D. (By In\-itation).— Dr. Cornell has 
pointed out that we have no accurate criteria by which we can determine the 
weight of the baby in utero or the presence of postmaturitj*. To that might be 
added that we do not know what institutes the mechanism of labor. When we 
attempt to induce labor by medical or mechanical means, we are attempting to 
set in motion a force whose effectiveness is not predictable with any degree of 
accurac}'. Two cases illustrate the problem: 

Case 1. — A multiparous patient, gravida v, para iii, entered the hospital on 
May 9, 1940. Her estimated date of confinement was May 14. She was not in 
labor and came to the hospital solely because of a feeling that labor was imminent. 
Her condition was entirelj' normal, and upon rectal examination, the cervix was 
found to be completelj'- effaced, the os dilated to 4 cm. and the head engaged in 
occipitoanterior position. I ordered one ounce of castor oil, to be followed one 
hour later by a tap water enema and three minims of pitocin by hypodermic in- 
jection. Forty-eight minutes after the pitocin had been given she delivered a 
baby boj’' weighing 3,960 Gm. During the third stage, which lasted eight minutes, 
she lost 400 c.c. of blood, due to the fact that the placenta separated but became 
constricted by the contracted cervix. Following the removal of the placenta, she 
had an additional blood loss of 500 c.c., making a total blood loss of 900 c.c. This 
patient illustrates the unusual violence which may characterize the onset and course 
of a labor which has been induced by the most common medical measures. 

Case 2. — In contrast is the case of another multiparous patient, a gravida ii, 
para i, upon whom I also induced labor for convenience. Her previous labor, con- 
ducted elsewhere, had lasted forty-eight hours and was terminated by a forceps 
delivery. Her estimated date of confinement was July 17, 1940, and she entered 
the hospital on July 19, 1940. Her pregnancy also had been entirely normal and 
she was in e.xcellent condition. The cervix was soft, one half effaced, the os 
was dilated to 2.5 cm., and the head was engaged in occipito anterior position. 
Induction of labor was attempted with castor oil, enema and pitocin. Twenty-four 
hours later, these measures having failed, the membranes were ruptured artificially 
with the resulting discharge of a large amount of liquor amnii. Nine dnys later 
labor began and, after a first stage of fifteen hours and a second stage of fiftj'- 
two minutes, the patient delivered a normal baby girl weighing 4,680 Gm. The 
blood lost was 30 c.c., and there were no puerperal complications. 

Here are two cases of induced labor in normal pregnant women at term, in- 
duced, theoretically, for the patients’ convenience. The violent onset of labor in 
one, with the complication of postpartum hemorrhage, and the latent period of 
nine days in the other, with the membranes ruptured, made me wish that I had 
not induced either. 

I will admit that one may review large series of cases where labor has been 
induced on normal pregnant women, with no apparent complications in either the 
mothers or their babies; but if pregnancy and labor are still to be regarded as 
normal physiologic processes, the burden of proof for the safety, the efficiency, 
and the wisdom of the induction of labor in normal pregnant women is directly 
the responsibility of the obstetrician who presumes to interfere with these natural 
processes. As I get older, I find myself less willing to assume that responsibility, 
even though many of my patients live in towns without hospital facilities and 
often in communities where medical attendants are not readily available. When 
I do assume that responsibility, as in the cases mentioned, I feel that I have let 
expedieiicj' overrule obstetric judgment. 

DR BUFORD G. HAMILTON, Kansas City, Mo. — D r. Henrj' Schwarz and 
those outstanding leaders of his time always taught and practiced that if women 
were left alone they could and would have their babies. They also advocated that 
the membranes were for the protection of both the mother and cliild. Sad ex- 
perience has taught me how wise these fundamentals arc today. 

The changes in the lower uterine segment and cervix are important to note 
in the last weeks of pregnancy. As I have watched these phenomena, I am 
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CUSS all of these unusual tumors but rather to confine my discussion to 
the so-called granulosa cell tumors of the ovary and report two eases of 
precocious puberty. 

Granulosa cell tumor can no longer be considered a rare neoplasm. 
However, because of the confusion in classification of the earlier cases 
reported, it is almost impossible to estimate accurately its incidence. As 
general interest in these neoplasms increases, the incidence seems to in- 
crease. 

Since 1931 there have been many compilations on this topic, including a very 
masterful Monograph b}' J. Varangot, which is probably one of the most complete 
dissertations available on this subject. In their review of 160 granulosa cell tumors. 
Bland and Goldstein, in 1935, stated that 85 others had been reported previously, 
making a total of 245. In 1937, Pratt collected about 200 eases. Novak and Pauvet 
considered that granulosa cell carcinoma is a fairly common tumor which comprises 
about 10 per cent of all solid malignant ovarian neoplasms. They have studied 75 
such neoplasms in their own laboratoiy. Eecently Traut and Marchetti made a pre- 
liminary report on 61 ovarian tumors belonging to this class of neoplasms, which 
were collected from a group of New York hospitals. 

A granulosa cell tumor may be present at practically any age. The 
incidence of occurrence before puberty, however, is very small. 

In 1934, Bland and Goldstein collected 8 cases which occurred under the age 
of 11 years. Gross in his recent article states that there are 11 case reports of pa- 
tients under 10 years and reports one occurring at 13 months. Up to the present 
time I believe that to be the youngest patient reported. Schulze in her discourse 
on granulosa cell tumors stated that in all probability the total number was 14. 
She did not include the case reported by MannheimeV of Stockholm nor Gross’ 
recent report, so that actually 16 cases of ovarian tumors have been reported in 
very young children who have shomi signs of precocious puberty. 

The histogenesis of sex cell tumors of the ovary remains a contro- 
versial subject. The older theoiy that the granulosa cells were derived 
from the germinal epithelium has lieen more or less discarded by the 
later theories of Pischel and Meyer. 

Most writers today agree that granulosa cells arise from the ovarian mesenchyme. 
Novak in liis recent book on obstetric and gynecologic pathologj", states that there 
is reason to believe that the histogenesis of these feminizing tumors may be traceable 
to a very early progranulosal, prothecal phase of development. Both the granulosa 
and the theca are derived from the ovarian mesenclijune, and therefore the femi- 
nizing tumors may develop with granulosal or connective tissue characteristics. 
Supporting this mesenchyme theory are cases reported by Klaften, Eummeld, and 
Compton. Eecently Norris and Dunne reported a case in which a retroperitoneal 
recurrence was noted a number of jmars after the original operation for granulosa 
cell tumor. Voigt reported a case of primary giant granulosa cell tumor of retro- 
peritoneal origin in a woman of 51 years of age who three years previously had un- 
dergone a supravaginal hysterectomy for a myoma. At the second operation the 
ovaries were found to be normal senile organs, and a large retroperitoneal granulosa 
cell tumor with extension into the mesosigmoid was removed. Novak concludes that 
both the granulosal and the thecal tumors should be included under some such 
designation as feminizing mesenchjmia of the ovaiy. He also believes that the 
luteoma of the ovary represents merely a luteinized granulosa cell tumor. 

Furth and Furth have made a verj”- extensive report on their work with x-rays 
on mice, based on the probability that these neoplasms can be induced by general 
irradiation. Norris and Dunne conclude from their re%'iew that irradiation plays 
little, if anj-, part in the production of these tumors. 
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women who are thought to be “overdue.” Given a patient who is “overdue,” 
who begins to lose weight, though she may not have anj- other constitutional dis- 
turbances, this to me is always a danger signal for both mother and child, and 
may be a proper indication for induction of labor. 

DR. IRVmG W. POTTER, Buffalo, N. Y.— Owing to certain procedures tliat 
we have carried on in our office for a number of years, with satisfaction to our 
patients and ourselves, we have never had to induce labor, and when we talk about 
it, we only do so to condemn it. AVhether it is flone by medicinal or other means, 
we look for the elfaeement of the lower uterine segment; we talk about that in 
preference to dilatation of the cervix and do not speak of that any more. 

We do not schedule our cases either, but we deliver them at a fairly reasonable 
time. I simply wanted to get our position straight in the eyes of some people by 
saying that although we do deliver our patients at a certain time, we never induce 
the labor. 

DR. E. L. CORNELL (closing). — I stressed the fact that this paper was de- 
voted exclusively to the normal pregnant woman and not to eases of disproportion, 
the toxemic, etc. I desired to bring out the fact that women do go well past term, 
as we compute it, and still deliver babies that are normal. 

In the entire series, there were no babies lost, no prolapsed cord, and no mother 
died. So far as I know, all of the babies are still living. This series only goes 
back about two and one-half years. 

I did not say anything about the t 3 'pes of induction because there were so man.v 
different types utilized that it would liave been necessary to take up each individ- 
ually. 

I recall very distinctlj' a woman who delivered the largest baby at the Ljdng-in 
Hospital at the time I was on the attending staff. It weighed 14 pounds and she 
delivered it in two or three hours. 


PUBERTAS PRAECOX DUE TO OVARIAN TUMORS* 
Clifford B. Lull, M.D., P.A.C.S., Philadelphia, Pa. 

(From the Philadelphia Lying-In Hospital) 

O NE of the most intriguing phases of gynecology from the patho- 
logic, endoerinologic, and clinical viewpoint, is the study of so- 
called “unusual tumors of the ovary.” As early as 1895, Von Kahlden 
reported a patient with “adenoma of the Graafian follicle with transi- 
tion to carcinoma.” It has been generally agreed that this was prob- 
ably the first authentic case of granulosa cell tumor. In 1914, Von 
Werdt described a tumor of the ovary as a granulosa cell type, but it 
was not until 1931 when Robert Meyer reported 33 such eases that 
interest in investigation of these tumors was stimulated. As a result, 
innumerable papers have been written on these and other neoplasms 
of various glands, such as the adrenal and pineal, which cause luiusual 
disturbance of the normal female function. In spite of the fact that 
there are still many points in connection with these tumors which have 
not been generally agi’eed upon, the information which is available 
gives us a very much clearer concept of these conditions. It is not my 
desire to attempt to review completely the medical literature nor to dis- 

_ ‘Read at the Fifty-Third Annual Meeting of tlie American .VsFOciation of Obstetri- 
cians, Gynecologists and Abdominal Surgeons, Excelsior Springs, Mo., September “’6 
to 28. 1940. 



448 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


grades of malignancy have to be considered, although Novak believes that it is not 
as yet possible to base these on histologic criteria. Postoperative deep x-ray therapy 
is not universal^ considered a necessity. Many feel that x-ray therapy should 
be reseiTed for the treatment of recurrence, as it is a well-established fact that the 
granulosa cells are quite radiosensitive. In this way the patient’s tolerance for deep 
x-ray therpay is maintained at its maximum and treatment can be concentrated over 
a limited area. 

Accurate hormonal studies on these tumors are still relatively infre- 
quent. This is probably due to the fact that the diagnosis is made 
only on pathologic examination when it may be too late for hormonal 
studies to be of value. 

Schulze states that the standards for quantitative estimation vary so that attempts 
at comparison are very confusing. Palmer in his recent study of a tumor occurring 
in a 19-year-old girl also called attention to this problem. Mannheimer in the report 
of a granulosa cell tumor in a 4-year-old girl attempted to make a more thorough 
research on the hormones of the granulosa cell tumor by making a preparation of an 
extract of the tumor for a series of tests on animals. Unfortunately these could not 
be accomplished as it was impossible to produce an effective extract. In his case, 
the Zondek-Ascliheim reaction was negative, and the percentage of prolan in the 
urine was extremely insignificant. He did, however, implant one-tenth of a gram 
of the gland in the femoral muscles of mice which resulted in' one of the animals 
reacting positively, and states that this may be an evidence of the fact that the 
tumor in question contained folliculin in greater or smaller quantities. In the case 
reported by Bland and Goldstein, the estrin pregnancy test was positive two days 
prior to operation, while the Zondek-Ascliheim test was negative. Seven days post- 
operatively, estrin was absent. When this tumor recurred two and one-half years 
later in the remaining ovary, estrin was found in the blood and urine preoperatively, 
and the Zondek-Ascliheim reaction was also positive. It is interesting to note that 
in the recent case report by Gross, in the follow-up six months after removal of the 
tumor, it was found that a twenty-four-hour specimen of urine contained 48 interna- 
tional units of estrogen. The breasts and the labia had regressed almost to normal 
size, and the pubic and axillary hair had disappeared. There was no evidence of 
recurrence by physical examination, and it was felt that the relatively high ex- 
cretion of estrogen for a child of this age probably resulted from recurrence of the 
neoplasm. Pelvic exploration was therefore advised and undertaken but no re- 
currence was demonstrated. The uterus, also, had returned to normal size. The work 
of Strong, Gardner, and Hill with a transplantable granulosa cell tumor of the 
mouse is of especial importance. In the female liosts of the transplant there was 
continued estrus which disappeared after removal of the tumors. Karsner concludes 
that granulosa cell tumors produce estrogenic substance and quotes many case re- 
ports, but as to the continuity, the rhythm, or amount, no conclusion can be reached. 
He also states that it cannot be definitely said whether the condition is due to 
hyperestrinism or dysestrinism. Further hormonal studies with a more accurate 
standardized technique as advocated by Palmer should and undoubtedly will be forth- 
coming. 

The clinical characteristics, as in other ovarian neoplasms, depend 
upon whether they are large enough to cause pain and discomfort. 
The more distinctive sj^mptomatology is dependent upon the capability 
of the tumor cells to produce the estrogenic hormone. During the fe- 
male reproductive period, because the secondaiy sex characteristics 
have long since been developed, there is no definite change, and the 
tumor merely adds quantitatively to the cjmlical hormonal content of 
the blood. Tumors occurring during the postmenopausal age, when 
very little estrogenic hormone is found in the blood, produce re-establish- 
ment of periodic menstruation-like bleeding and also hypertrophy of 
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From a gross patliologic standpoint, granulosa cell tumors assume a 
variety of appearances, depending upon their size and type. Some are 
soft and cystic while others are semisolid or solid, dependuig upon the 
amount of tumor tissue undergoing necrosis and resulting in the forma- 
tion of cystic space. It may be generally stated that it is an ovoid, 
solid, small, encapsulated, firm neoplasm. There is nothing character- 
istic in the gross appearance whereby one may Imow that he is dealing 
with a definitely malignant type of granulosa, cell tumor, unless peri- 
toneal metastasis or spread to other pelvic organs is found at operation. 
There is also a variabilitj^ in the microscopic pattern. Novak believes 
that this is chiefly responsible for the confusion of nomenclature and 
classification of a considerable number of ovarian tumors which are 
now accepted as having a common histogenesis from granulosal or pro- 
granulosal tissue. The variability is exhibited not onty in different 
tumors but in one and the same tumor, in different parts. It therefore 
becomes important to study numerous blocks in order to derive an in- 
telligent impression of the tumor as a whole. Granted that numerous 
histologic patterns may be seen in the same tumor, one cell pattern 
usually predominates. The main histologic types have been described 
in detail by numerous authors as follicular, cylindromatous, trabecular, 
and diffuse. 

Malignancy is still a moot question in the study of these tumors. 
The tumor is often called granulosa cell carcinoma and yet Karsner 
states that even the most gloomy statistics, tmlilce the data of other 
internal carcinomas, admit of cure in 62 per cent of the eases. He also 
states that it is not good practice to consider a tumor malignant merely 
because of its potentiality, and no more justifiable to call all granulosa 
cell tumors carcinomas than to classify under this same heading the 
mammary adenoma, the papilloma of the bladder, and other similar 
lesions. 

In a follow-up study of 32 cases by Novak and Brawner, tlie clinical malignancj' 
rate was 28.1 per cent. Huckel reports a case under observation for a period of 
fourteen years after operation. During this time the patient remained well and 
then developed a pelvic recurrence which was adherent to the uterus and small in- 
testines. The uterus, right tube and ovary, and tumor were removed, followed b 3 ’ 
x-ray therapj^ Six weeks later the patient developed a second recurrence at the 
root of the mesentery in the left upper abdomen, with involvement of the intestines 
and abdominal wall. Norris and Dunne recently reviewed a series of 24 patients 
treated at the Universitj' of Pennsjdvania. Of these 24 patients, 10, or 45.S per cent, 
survived and except for 1 patient ■with retroperitoneal recurrence, all have remained 
well varj'ing from a period of two to twenty-two years. Seven, or 29.2 per cent, 
died, with death resulting in everj' case from kno'mi malignancy. One patient died 
five j’ears after treatment from an unknown cause. Six patients have been lost. 
If these 6 patients are included as having died from the effects of granulosa cell 
tumor, the clinical maHgnancj' rate would be 54.2 per cent which is much higher 
than is ordinarity attributed to these neoplasms. Norris and Dunne conclude that 
the granulosa cell neoplasm should not be considered too lightly with regard to the 
degree of malignancj’. The pendulum seems to be S'winging toward the malignant 
side after a period, during which these tumors were becoming more and more to 
be considered nonmalignant. The importance of the question of malignancy seems 
to lie in the fact that although ordinary ovarian carcinoma recurs within the first 
3 ’ear, there are numerous cases of recurrence of these tumors many years after the 
original operation. It seems likely, therefore, that as in many other tumors tlie 
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cessation of the bleeding, the engorgement of the breasts would subside and the 
child's disposition would revert to a happier mood. Six weeks later the bleeding 
recurred. This period was of four days’ duration, during which time a, small 
amount of spotting occurred each day. In the interval between the periods of bleed- 
ing, a white vaginal mucous discharge was present. About this time the mother 
noticed a small amount of pubic hair which seemed to be definitely increasing in 
amount. Because of a cold, the patient was seen by the family physician, who, 
because of the existence of the pubic hair, made a rectal examination which revealed 
a mass about the size of a plum in the lower abdomen. The child was then admitted 
to the hospital for study. Examination on admission revealed, in addition to tlie 
enlarged breasts and pubic hair, some, hj'pertrophy of the vulva. There was also a 
slight vaginal mucoid discharge. The following are the results of the studies made: 
The glucose tolerance curve seemed to be within normal limits. The Friedman test 
was negative. The urine was negative. X-ray of the head and long bones by Dr. 
Paul Bishop showed tliem to be entirely within normal limits. Study of the ossifica- 
tion centers showed normal development for a child of this age. The blood count 
was as follows: Hemoglobin, 71 per cent; red blood cells, 4,710,000; white blood 
cells, 8,700; differential count: polymorphonuclear leucocytes, 20 per cent, lympho- 
cytes, 79 per cent, monocytes, 1 per cent. Hormonal studies made by Dr. Abraham 
Rakoff in the Research Endocrinological Laboratory, Department of Obstetrics, 
.Jefferson Medical College Hospital, showed the following re.sults: Sept. 5, 19.19, 
Serum estrogen (Fluhmann), C to 9 mouse units per 100 c.c. ; quantitative urine 
estrogens, 66 mouse units per twentj’-four hours; serum gonadotropins, mouse units 
per 100 C.C., none demonstrable; quantitative urine gonadotropins, international units 
per twenty-four hours, none demonstrable. A tentative diagnosis of granulosa cell 
tumor of the left ovary was made. 

On Oct. 25, 1939 operation was performed under open drop ether anesthesia. 
A left paramedian incision was made approximately 2 inches in length. Upon ex- 
posing the peritoneal cavity, a tumor, which proved to be the left ovary, was brought 
into view. The uterus was thought not to be enlarged. Inspection of the right tube 
and ovary showed no abnormality and the right ovary seemed to be normal in size. 
A left salpingo-oophorectomy was performed. Patient reacted nicely and made an 
uneventful recovery. She was discharged from the hospital on the eighth postopera- 
tive day. 

The specimen was sent to the Ayer Clinical Laboratory of the Pennsylvania Hos 
pital for examination and the following is the pathologic report as submitted by 
Dr. John Bauer, Director: 

Specimen 29271. — Gross: The specimen was that of fresh tissue about 4 by 3.5 
by 2 cm., somewhat ovoid in appearance. At one pole a small tortuous salpinx was 
attached, suggesting therefore that the mass was an ovary. The entire surface 
was thin, smooth, and glistening. A few small translucent cysts lu'o.iected outward 
like small shallow vesicles, and a larger one having a blue color was noted below the 
surface. The vessels were not injected. Shining through the surface, the yellow 
color of the tissue within could be seen. On gross section no recognizable ovarian 
tissue could be seen. All appears to be replaced by a golden yellow tissue having 
an irregular lobular arrangement separated by strands of grayish white stroma and 
a few thin-walled cysts filled with clear slightly brown-tinged fluid. Microscopically: 
There were a few premordial follicles in the cortex of the ovary which was extremely 
narrow and surrounded the tumor. The tumor for the most part consisted of regular, 
small, polygonal or oval cells with even, regular, oval, vesicular nuclei, some in 
division. These cells appearing like granulosa cells formed a variety of patterns, 
some solid, some cystic. Surrounding the nodules of granulosa cells was a loose 
stroma of connective tissue which was reticular and traversed by a number of small, 
delicate capillaries and contained cells with small deeply-staining oval nuclei which 
were scattered throughout, chiefly at the periphery in small groups, of four to a 
dozen or more. They suggested a derivation from the granulosa cells, comprising the 
main tumor but which had become separated and compressed in their extension be- 
yond the main tumor. In other fibrous areas where these small cells were not as 
numerous, the connective tissue stroma appeared somewhat more condensed and ap- 
parently older. Different areas of the tumor showed a diffuse variety, a finely 
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tlie uterus: There is no demonstrable effect upon the secondary sexual 
characteristics. This is probably due to unreceptivity during this period. 
With removal of the tumor at this age, the abnormal menstruation 
ceases. Novak and Dworzak observed a patient who experienced a sec- 
ond menopause from the standpoint of vasomotor phenomena after 
removal of the gro'wth. When these tumors occur during childhood, 
before inauguration of the normal estrogenic function, the clinical mani- 
festations of precocious puberty are evoked; namely, precocious men- 
struation, hypertrophy of the breasts, the appearance of axillary and 
pubic hair, development of the external genitalia, and in most instances, 
hypertrophy of the uterus. Removal of the tumor, whether it be pri- 
maiy or recurrent, is followed b3’- regression of all of these sj^mptoms. 

Novak points out that the precocious menstruation of this syndrome is an anovula- 
tory, purely follicular type, in which respect it differs from certain other types of 
precocious puberty and menstruation, in which ovulation and menstruation occur. 
In the latter group insemination might theoretically bring about fertilization at an 
abnormally early age. Mengert reported an ovarian e}'st which histologicaUy ap- 
peared to be a follicular C 3 ’st, causing precocious sexual development in a child 
5 years of age in whom the infantile state was resumed following operation. The 
pathologic discussion and photomicrograph showed no resemblance to a granulosa 
cell tumor. 

On the other hand, granulosa cell tumors have been reported which 
have produced no vaginal bleeding in spite of a marked increase in 
estrogenic excretion. It can definitelj’’ be stated that the presence of 
precocious pubertj"- with a definite ovarian enlargement is strongly 
suspicious of a gi-anulosa cell tumor. During active sex life the bleeding 
may be present only in the form of irregularity of the menstruation so 
that the preoperative diagnosis can onty be suspected. In the post- 
menopausal state, the recurrence of vaginal bleeding associated with 
an adnexal mass should make one at least suspicious of a granulosa 
cell tumor. 

During the past year there have come under mj'- observation two 
children, one at 9 months and one at 22 months, who had the above men- 
tioned sj^mptoms. Inasmuch as the first child was 4 months jmunger 
than the j^ungest case reported to date, and in the second child a diag- 
nosis of granulosa cell tumor Avas made AA'hich proved to be a simple 
follicular cyst of the ovary, I should like to report these two eases in 
detail. 

Case 1. — G. K., 9 months of age, was referred by Dr. John Williams and Dr. 
William Danehower, Chief sj'inptom Avas intermittent vaginal bleeding for two 
months, excessive growth of hair, and a lump palpable in the left abdomen. Familj' 
liistor}' was negative, there being one other apparently normal child two years older. 
Tills patient was bom spontaneously. At birth she weighed 6 pounds S ounces and 
was perfectly normal, except for excessive and luxuriant growth of hair on the head, 
reaching almost to the shoulders. She was artificially fed without difiSculty. At the 
age of one month she weighed 7 pounds 11 ounces and measured 27^^ inches in 
length, Avas ver}- active for her age, and her head was still covered bj' a dense crop 
of thick black hair. Wlien she was approximate!}' 7 months old the mother noticed 
some vaginal bleeding. This consisted only of spotting sufficient to cover an area 
about the size of a dime. Coincidental AA'ith bleeding, the mother noticed that the 
breasts would enlarge and the cliild’s disposition would change. Instead of being 
happy and active, as usual, the patient would become irritable and restless. After 
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A left salpingo-oophorectomy was performed. TMs patient made an uneventful 
recovery and was discharged from the hospital on the tenth postoperative day. 

The specimen was sent to the laboratory for examination, and the following patho- 
logic report was submitted by Dr. Bauer: Specimen 29395. — Gross: The specimen 
in formalin consisted of a small 3 by 1 by 1 cm. fragment of ovary which contained 
many small cysts filled with a clear fluid. One end of the ovary was missing, this 
having been removed for experimental purposes. Microscopically: Near the surface 
were a number of immature ovules such as one sees in infants and young children. 
Deeper in a somewhat loose stroma were a number of cystic follicles lined by small 
round oval cells, suggesting granulosa cells which were heaped up in one area to 
form a mound in the depths of which was a tall oval granular space suggestive of an 
ovum but not surrounded by a zone pellucida or containing any other nuclear mate- 
rial. This mound of granulosa cells was suggestive of a cumulus oophorus and not 
suggestive of a granulosa cell tumor. There was no evidence of luteinization in any 
part of the section. Neither was there any evidence of a granulosa cell tumor. A 
low power photograph showed the cj'Stie nature of the tumor, and a higher power 
photograph showed the small area of granulosa cells, suggesting a maturing Graafian 
follicle. On Dec. 8, 1939 Novak saw this section and said that the tissue was that 
of a normal ovary. Our diagnosis was ovary with follicular cysts. Dron the his- 
tologic appearance, it is difficult to interpret the clinical picture. I do not recall 
another instance of this lesion in our files and would like to hear more about the out- 
come of this patient. 

Part of the cystic portion of the ovary was imbedded in the muscles of mice 
but the results were negative. During the last ten months the child seems to have 
been perfectly normal with no recurrence of periods or irritability. The pubic hair 
has entirely disappeared and although the breasts were not markedly enlarged, there 
seems to have been a decrease in their size. 

SUMMARY 

Two eases of ovarian tumors associated with precocious puberty are 
reported in this communication. The one tumor is what we consider to 
be a typical granulosa cell tumor, the other is a simple follicular cyst 
of the ovary. The fact that the second case responded to operative pro- 
cedure and returned to normal infantile type would lead one to believe 
that surgerj'’ is indicated in these ovarian tumors, even though they are 
not of granulosa cell type. 

From a review of the literature and a study of these two cases, I have 
no doubt that important advancements will be made, particularly with 
regard to the hormonal studies of this group of neoplasms. 

Functioning tumors of the ovary which were formerly unrecognized, 
today represent a subject of such broad possibilities as to be of interest 
to the medical profession in general. From an endocrinologic viewpoint, 
these tumors furnish definite evidence of hormonal production and its 
clinical effects. To the embryologist, the various phases of cellular dif- 
ferentiation are of especial interest. The identification of these “un- 
usual tumors” stirs the interest of the internist. The pathologist’s, as 
well as the surgeon’s, interest is concentrated upon the difficult problem 
of confirming the clinical diagnosis and choosing a proper course of 
treatment. The general interest in the study of these tumors has been 
stimulated to such a degree that a positive diagnosis is more likely in the 
majority of eases. Consequently, through proper diagnosis, pathologic 
confirmation and projier treatment, the prognosis today is more favor- 
able than in the past. 
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folliculoiJ pattern, and in places a cystic pattern. Call-Exner bodies were seen cliicfly 
in tlie finely folliculoid areas and in the diffuse areas. A considerable amount of 
lipoid was present in the granulosa cells and in the cells extending into tlie loose 
stroma surrounding the typical granulosa cell areas. The appearance of tlie tumor 
suggested the development of follicles and their attempted transformation to corpora 
lutea and finally to corpora fibrosa. Malcolm Dockerty and Emil Novak concur in the 
diagnosis of granulosa cell tumor of the ovary. 

Patient’s progress following operation showed a very rapid return to normal. The 
pubic hair disappeared, the breast engorgement subsided, and there was much less 
vaginal secretion. For two or three months following operation, at approximately 
twentj'-eight-da}’ intervals, the child became slightlj' irritable and had attacks of 
nausea. There were no other signs or sjmiptoms of menstruation. Six months fol- 
lowing operation further hormonal studies were made by Dr. Eakoff with the fol- 
lowing result: Maj' 15, 1940, Serum estrogen (Fluhmann), mouse units per 100 c.e., 
none demonstrable; quantitative urine estrogens, mouse units per twenty-four hours, 
none demonstrable; serum gonadotropins, mouse units per 100 c.c., none demon- 
strable ; quantitative urine gonadotropins, international units per twenty-four hours, 
none demonstrable. 

This patient was seen within the last month and seems to be well in every respect. 
There have been no further signs of recurrence either in sj-mptoms or upon physical 
examination. 

Case 2. — C. G., 22 months of age, was referred by Dr. Ralph M. Tyson, who first 
attended the child when she was three weeks old. Her birth weight was 7 pounds 
G ounces. She was seen at irregular intervals during the following year and from 
the age of 7 months until 14 months, no medical attention was required. At fourteen 
months of age, she weighed 23^2 pounds and was in an excellent state of nutrition. 
She could sit, stand, walk with help, and was alert and happy. It was at this time 
that enlargement of the labia and the presence of pubic hair was first noticed. Upon 
rectal examination it was thought that the left ovary was enlarged to about the size 
of the end of a thumb. There were no breast changes demonstrated. In January, 
1939, the mother noticed some vaginal discharge and some blood in the urine. 
Urinalysis at that time revealed the presence of red blood cells. Because there had 
been no rapid progress in development of the secondary sex characteristics, she was 
kept under observation until November, 1939, when, at the age of 22 months, she 
was referred to me for examination. The mother stated that when the child was 
17 months of age she was more restless and irritable that usual. This period of 
irritabilit}" which occurred in June, persisted for three days, after which time the 
patient seemed better. Again in August and September the patient underwent two 
successive periods of restlessness and irritability, during which time blood was 
again noticed in the urine. There had been very little development of the breasts 
and no increase in the amount of pubic hair. Rectal examination revealed a definite 
enlargement of the left ovarj". The following are the results of the studies made 
after admission to the hospital for observation: The glucose tolerance curve was 
normal. Friedman test was negative. The urine was negative. The blood count was 
as follows: Hemoglobin, 72 per cent; red blood cells, 4,290,000; white blood cells, 
5,200; differential count: polymorphonuclear leucocytes. 37 per cent; lymphocytes, 
61 per cent; monocytes, 2 per cent. X-ray of the pituitary showed no evidence of 
abnormality, and the long bones were normal. Intravenous urography showed both 
sides of the urinary tract visualized, and no evidence of any gross defect present. 
Hormonal studies made by Dr. Eakoff showed the following results: Nov. 6, 1939. 
serum estrogen (Fluhmann), mouse units per 100 c.c., none demonstrable; quantita- 
tive urine estrogens, mouse units per twent 3 --four hours, none demonstrable; serum 
gonadotropins, mouse units per 100 c.c., none demonstrable; quantitative urine 
gonadotropins, international units per twenty-four hours, none demonstrable. .-V 
tentative diagnosis of granulosa cell tumor of the left ovaiy was made and operation 
advised. 

On Nov. 15, 1939 operation was performed under open drop ether anesthesia. 
A left paramedian incision was made with exposure of the peritoneal cavit.v, reveal- 
ing an enlargement of the left ovarj-, part of which was a verj- thin-walled cyst. 
TIip uterus was not perceptibly enlarged and the right oyarj- seemed to be normal. 
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At that meeting Machado talked about how to differentiate between the gran- 
ulosa cell tumor, granulosa cell hyperplasia, and the theca cell tumor. These con- 
ditions do not occur alone, but each case is almost always a combination. 

Two conditions have not been spoken about that produce precocious puberty, 
which in my experience are more common than the granulosa cells. At our hos- 
pital there have been several cases with lesions of the hypothalamus. I have re- 
cently had one in a girl who at the age of one and one-half years menstruated 
regularly. At the age of 3 she was so large that she had to go to school with 
children 5 years old. At the age of 10 she had stopped growing and . the other 
children her age were a half head taller than she was. Now she menstruates per- 
feetl}^ regularly, and her condition is satisfactory in every way. Her lesion was 
probably of pre-pituitary or hypothalmic origin. 

Then we must never forget Albright’s work on early developed children who have 
brorni spots, bone cysts, and precocious puberty. He has now collected 14 or 15 of 
these cases. It would be interesting to know whether the second case reported this 
morning had any brown spots, although her bones were x-rayed and were said to be 
negative. I understand that Albright has written to inquire about the child who 
gave birth to a baby in South Anrerica at the age of five and has been informed 
that that child has brown spots and bone cysts. 

HE. FEANK E. SMITH, New York, N. Y. — At the Memorial Hospital we 
have had only 16 of these patients with granulosa cell tumors. With one excep- 
tion, they had all had previous operations before coming to the hospital. I have 
recently had an opportunity to see a patient who five months ago was treated 
by the million volt x-ray machine over the tumor mass, which seemed to regress. 
Then a month ago I re-operated upon this patient and found not only actively 
growing tumor but little evidence of radiation reaction on the granulosa cell tumor. 
There was fibrosis of the tissue surrounding the tumor. Does Dr. Lull know of 
any evidence of radiosensitivity in these tumors? 

DE. LULL (closing). — There was no perceptible enlargement of the uterus in 
either one of these cases. In women, particularly after the menopause, who have 
granulosa cell tumors, the diagnosis is suspected preoperatively by the fact that 
there is enlargement of the uterus. 

This patient about whom Dr. Meigs inquired had no brown spots. 

It is perfectly possible in the second ease that the part of the tumor which was 
not examined microscopically may have had some evidence of granulosa cell tumor. 
The symptoms were so similar that preoperatively I felt quite certain that the 
second patient had a tumor of the left ovary which would prove to be of granulosa 
cell type. 
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DISCUSSION 

DB. JAMES E. DAVIS, Ann Arbor, Mich.^ — Studies of pubertas praeco.x are 
limited at present to tlie effects produced on tissues and genital functions. The 
cause or causes of the hormonal imbalances are not sufficiently understood. 

By accepting the origin of granulosa cell tumors as arising from the undiffer- 
entiated ovarian mesenchyme, this structure is made responsible for both stromal and 
follicle cells of the ovary. Ihinctionally the mesenchyme of the ovary is cytologically 
sexually determined. The inherent potency is directed to utilize granulosa cells 
as typical feminine functioning units. 

Malignancy doubtless occurs in 25 to 30 per cent of granulosa cell tumors as at 
present diagnosed. If the life history of all cases were completed and tissues then 
examined, a higher rate would doubtless prevail. 

There is no reason why granulosa cell tumors should not present structural stages 
of malignancj’ similar to all other tumors and consequently be credited with unripe, 
midripe, and ripe cell types. This would simplify the classifications. 

DE. H. M. N. WYNNE, Minneapolis, Minn. — -If granulosa cell tumors could 
be transplanted or reproduced in experimental animals, it would be possible to test 
the effect of hormones antagonistic to estrin. We might also gain more knowledge 
of the factors involved in the growth of rests. 

Dr. Lull states that in his second case hyperestrinism ivas not demonstrated. That 
portion of the ovary not examined histologically was used experimentally with nega- 
tive results. Might not a very small granulosa cell tumor have been overlooked in 
that part of the tissue? 

I have observed but one ease of precocious puberty which occurred in 1916. She 
was a negro girl, 7 years of age. A solid tumor of the ovary was removed and a 
diagnosis made of carcinoma of the ovary. Several months after the operation the 
secondary sexual characteristics had regressed almost completelj'. I think this was 
almost certainly a gi-anulosa cell carcinoma. 

I believe our studies of the several unusual ovarian tumors might be helped by a 
national registry. The follow-up data over a period of years ivould certainly ex- 
pedite our collection of facts and give us more certain knowledge of what to expect 
after the removal of such tumors. 

DR. JOE V. JIEIGS, Boston, !Mass. — At the International Congress on Cancer 
lield in Atlantic City last fall Novak and Machado both read papers on granulosa 
cell tumors. It was the opinion of most men at that meeting that it is a rather 
rare tumor, but Novak thought they are very common. I believe they are not very 
common. I have had but one ease. 
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“ Microscoioically tliere are large pockets of neutropliiles with numerous mycelia 
of actinomycosis surrounded by dense granulation tissue in the ovary. 

“The tube has pockets of pus in the lumen, the mucosal folds are thickened 
and densely infiltrated with neutrophiles and lymphocytes. No actinomycosis was 
found in the tube. 

“The serosa of the appendix shows moderately fibroblastic proliferation plus 
lymphocytic infiltration. No actinomycosis could be found on repeated section.” 

X-ray pictures taken of the chest while the patient was still in the hospital 
showed no evidence of lung involvement. 

The patient was seen three months after discharge from the hospital at which 
time she had gained ten pounds in weight. There was no evidence of any inflam- 
matory condition whatsoever in the pelvis. 

In November, 1939, one year after operation, bimanual examination revealed no 
evidence of any tumor masses to be felt anj’where in the pelvis. The patient’s 
general condition was very satisfactoiy except for a vaginal discharge. A’'aginal 
smears were negative for actinomycosis or trichomonas. 

The patient again appeared for examination in August of 1940 with the story 
that in May, 1940, she developed an abscess of the occipital bone and had been 
referred to Rochester for surgery. A report from Dr. Love of the Mayo Clinic 
shows that the patient had an infection in the occipital region with evidence of 
increased intracranial pressure, bilateral choked discs and a diagnosis of a right 
cerebral lesion was made. There was a sinus in the right parieto-occipital region. 
Examination of pus showed no “sulfur bodies” but a Staphylococcus albxis. She 
was operated upon and found to have an extensive osteomyelitis of the bone in 
the occipital and parietal regions. No intracerebral involvement was found. Con- 
valescence was uneventful and her eye symptoms have improved. Our examination 
in September, 1940, showed small areas of granulation in the wound from which 
no evidence of actinomycosis could be obtained. The eye ground examination re- 
vealed no choking of the discs. An x-ray of the chest was negative. The sedimen- 
tation rate was 11 mm. per hour. The leucocyte count was 5,800. The examina- 
tion of the pelvis was entirelj' negative and her general condition was good. So 
there is no evidence found of actinomycosis at the present time. 

This case of actinomycosis of tlie ovary, being the first of its kind that 
I had ever seen, stimulated a review of the liospital records at St. Maiy’s 
and St. Luke’s Hospitals for all cases of actinomycosis. 

At St. Mary’s Hospital there were onty three cases to be found over a period 
of the last twenty years. One case followed an appendectomy with a persistent 
fistula and pulmonar 3 - involvement. This patient died. Another case was that of 
a young man of a similar t.ype, following appendcctom_y, but no follow-up could 
be obtained on this man. There was another case involving the glands of the neck; 
this patient is still living. The review at St. Luke’s Hospital from a period of 
1923 to date revealed four cases, including the present one. Two cases were an 
actinomycosis of the glands of the neck; both of these patients, as far as I was 
able to determine, are still living. One case was actinomycosis of the bowel with 
a persistent draining fistula after removal of appendix. The patient finallj^ died. 
The total in Duluth then, from our two leading hospitals, adds up to 3 cases in- 
volving glands of the neck, all patients living; 3 cases involving the intestinal 
tract and all patients are dead; and this case of actinomycosis of the ovaries, pa- 
tient still living. 

In a review of the literature of actinomycosis of the ovary, the theories 
and conjectures as to Avhjr the ovai’ies should be involved are exceedingly 
interesting. The number of cases reported in all the foreign and 
American literature probably does not exceed 100. Kleine, in an ex- 
haustive review of the foreign literature, reports 80 instances in which 
the female organs were involved. The i*oute of infection has been as- 
cribed to the mouth or the intestines or the vaginal tract. In the ovaiy 



ACTINOMYCOSIS OP THE OVAKY* 

W. A. CovENTHY, JM.D., Dueuth, Minn. 

(From The Duluth Clinic) 

O N Nov. 14, 1938, IMiss E. B., a<recl 20 rears, consulted me, o-iving' 
the following history : 

Tlie family histoiy was negative. There hail been no previous illness except 
three years prior to this time wlien she had had an attack of pain in the lower right 
quadrant which lasted for two weeks. Tliere was fever ; she was observed at her local 
hospital and treated expectantly. In the three-year interim she had been very well. 
Her present complaint was that seven days previously she had had a pain in the 
lower right quadnant of the abdomen, radiating into the riglit groin, not related 
to the menstrual period. At tliis time she vomited. She was transferred to her 
local ho.spital (in another city) and was under observation for three days. There 
was no particular abdominal tenderness. Her temperature was 101° F. but fell to 
normal the next day. Tlie pain promptly disappeared and she was sent home. 
Three days later the pain reappeared and she came under my observation. Tlie 
pain was intermittent in the lower right quadrant of tlie abdomen. It was asso- 
ciated witli loss of apjietite. Constipation had been the rule. 

At the time of our first observation, the blood pressure was 104/60. Except 
for a leucocytosis of 28,700 the blood counts were essentially negative. The uri- 
nalysis was negative. The lilood IVasscrmann was negative. The heart and lungs 
were normal to auscultation and percu.ssion. There was some slight tenderness in 
the lower riglit quadrant of the abdomen. There was no rebound tenderness, and 
it was not suggestive of an abscess or appendicitis. Bimanual examination revealed 
the uterus in good po.sition and normal size. In the right adnexa one could feel 
a mass which was diagnosed as a possible pus tube. Smears for Neisserian organ- 
isms were negative, and possible exposure was denied. 

She was referred to St. Luke’s Hosjiital for further observation and on Nov. 
21, 1938, she was operated upon by me. Uiion opening the abdomen there was a 
peculiar odor, suggestive of colon, but not tyjiical. Further examination revealed 
a pelvic inflammatory mass involving the right tube and ovary. The left tube 
and ovary were normal. The sigmoid and cecum were normal. The gall bladder 
was negative to palpation. The appendix was jmstiieritoneal, lying in the midline. 
The uterus was also normal in size and negative for tumors. It was felt that the 
mass on the right side was a tuboovarian abscess. The mass which included the 
tube and ovary was removed without breaking into the capsule. The appendix was 
removed in the usual manner. The patient made an uneventful recovery with pri- 
mary union. She was discharged fourteen days later. 

The report of the pathologist, Hr. A. H. Wells, was as follows: 

“The ovarian mass is somewhat rounded and slightly nodular, with an irregular 
outer surface. It is 7 by 6 by 4.5 cm. The outer surface was a dull gray, and 
there is evidence of old fibrous adhesions. These adhesions bound the tube down 
to the surface of the ovary without closing the ampullar end. The cut surface of 
the ovary is made iqi of irregular, thick, trabeculae of fibrouslike tissue between 
which there are numerous pockets of thick, grayish and, after fixation, granular 
purulent matter. There is no evidence of normal appearing ovarian tissue in the 
mass. The lumen of the tube is small and apparently empty. The fimbriated end 
is open. 

“The appendix is 4.5 cm. long, the lumen of which is slitlike or obliterated 
throughout. 

‘Presented at the Fifty-Third Annual Meeting of the American Association of 
Obstetricians, Gynecologists and Abdominal Surgeons at Excelsior Spring.?, Mo., 
September 26 to 28, 1940. 
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METASTASES 

Metastases are reported bj’' some writers to be actually blood borne. 
It may spread to any part of the body, even the bones. 'Whether my 
patient had an extension to the occipital region remains to be seen. At 
any rate sulfur granules were not found and the wound has entirely 
healed Avithout any further incident. According to the averages found 
hy most authors as far as cures are concerned, usually some meta.statie 
involvement occurs at some time or another. Needless to say, this patient 
is so located, near my toAvn, that it Avill be pos.sible to observe her from 
year to year. 

TRE.\TMENT 

The treatment seems to vary from surgical treatment to tlie use of x-ray 
and iodides. Many autliors think that these patients should have deep 
therapy and many think they should not. X-ray seems to be particularly 
helpful, according to Vonessin, in the more supeidicial actinomycotic 
lesions, especially those in the cervicofacial area, but he also believes that 
they should have more intensive treatment than most infianunatory 
lesions. I think treatment depends entirely upon the location. 

i\Iany authors think that iodine .should be given to saturation over a 
long period of time, and there are many Avho are of an opposite opinion. 

(Surgery seems to enter into the picture in all cases. In this particular 
case, I think I have been very fortunate in being able to isolate the speci- 
men, to remove it in toto, and no other treatment has been instituted. 
The patient is living and well two years later without any apparent 
evidence of recurrence. 

SUMMARY 

I have presented the ease of a young girl Avith no characteristic 
symptoms of aetinomj^cosi.s, aa’Iio Avas operated upon. A tumor of the 
right ovary Avas found adherent to the right tube, Avith no involvement of 
the appendix, cecum, uterus, or parametrium. The tumor Avas removed 
in toto. The pathologic diagnosis is actinomjmosis AAuth no areas of 
actinomycosis found in the tube or appendix. It is hard to conceive 
that this could be a pinmary actinomycosis of the ovary; surely there 
must be some primary source of infection. It may be from the mouth, it 
may be blood borne, it may be through the intestinal tract through the 
Avails Avithout anj’- scars being obsei’A’^able. At anj^ rate, the case is most 
interesting, and tAVO years later the patient is veiy Avell indeed. 
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DISCUSSION 

DE. FREDERICK H. FALLS, Chicago, III.- — Tliis subject is of special inter- 
est to this society because of the rarity of the lesion; because of the infrequency 
with which the correct diagnosis is made clinically, and because of its high mor- 
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one wonders Avlietlier it may eome from the intestinal tract or whether it 
is direct eoinmnnieatioii from the genital tract. Kleine believes that 
the ovaries are affected through contact with the intestinal tract, 
augmented bj’' the susceptibility of the broken tissues in follicular rup- 
ture. Actinomycosis of the ovary must be secondaiy to some port of 
entry. A primaiy infection of tlie ovarj' is not reasonable. In this 
case, however, the cecum and the appendix showed no evidence of 
primaiy infection, although one -winter is firmlj' convinced that ac- 
tinomj^cosis may invade and pass tlirougli the cecum without leaving any 
eiddence or scars remaining after the invasion or the passing through the 
walls of the cecum, and tlius it secondarily involves the ovaiy. There 
have been onl.v one or two eases of involvement of the uterus primarily. 
Jaffe thinks that cases of involvement of tlie female organs are increas- 
ing. Involvement of the parametrium need not necessarily mean involve- 
ment of the uterus; it ma}^ spread to the parametrium via the ovary. 
He believes that it is usualh' secondary to infection of the intestines. 
One author reports a small abscess of the cervix where actinonycosis 
was found. Another author reports a ease of a woman in the poultry 
business, who had a prolapse of the uterus, in whom actinomycosis of the 
uterus developed. 

It is geuerallj’- agreed that an actinomycotic infection by the vaginal 
route is probablj’ a veiy remote and veiy rare occurrence. Strangely 
enough most of the cases reported occurred in the right ovary, which 
again leads to the opinion that it is an intestinal infection that is the 
primary source, because the appendix and cecum are the most common 
sites in the alimentary canal. 

Falls is of the opinion that the grasses and grains, as a source of infection, are 
somewhat remote; the organism does not form spores but fragmentates, and it is 
not resistant to heat, cold, or di-jmess. 

Joseph and Summerill report a case of actinomycosis of the right ovary in which 
the tube was involved. It was their contention that it was the result of a vaginal 
infection following delivery. 

Cote and Tudhope report four cases of actinomycosis of the ovary in which they 
noted the peculiar appearance of tlic ovary as found in my case. One could not 
make the diagnosis until the ovary had been sliced and gave the characteristic ap- 
pearance as described by the pathologist in my case, i.e., "irregular thick trabec- 
ulae of librous-like tissue between which are numerous ijockets of thick grayish 
granular purulent material. ’ ’ 

V. H. Cornell reported a case which was of long standing before coming under 
the proper observation. He review’cd the literature also and found 71 published 
cases of actinomycosis, 45 of which were dead, S of tlieni improved, and 7 in which 
the outcome is doubtful and only 11 which are i^ossible cures. 

Eossow was firmly convinced that most cases arise from the bowel. Cordua 
seems to differ from Falls ’ opinion and he says that actinomycosis is widespread 
in moist and diy earth and that the spores are easily transported by the winds to 
the grasses, grains, vegetables, and fruits, and also found in butter and cheese, 
the feces of man and animals, and even the teeth of health}’^ persons, and yet the 
disease is quite rare. He is inclined to think that actinomycosis is nonpathogenic 
for most people. 

One would like to call this case a primary actinomycosis of the ovary, but how 
could such an incident hapiien without more definite proof than we have, in spite 
of the fact that tliis case showed no involvement of the appendix or cecum or tubes. 
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terectomy was done with the removal of both ovaries and both tubes. The endo- 
metrium, tlie mucosa of both tubes and both ovaries showed a definite infection 
with the ray fungus. 

The incision from tliis operation iiealed very well and the pehde condition has 
not recurred to date. However, the fistulous tracts in the abdominal wall con- 
tinued to extend, involving both sides of the abdominal wall from the pubic spine 
on each side to well above the anterior superior spines and into both flanks. The 
fistulous tracts were opened and drained manj' times, and she was given a number 
of x-ray treatments and huge doses of potassium iodide over a period of four 
years. There was considerable improvement from the above treatments, but the 
fistulas persisted. As everything except very radical surgery had failed, it was 
decided to dissect out these huge sinuses, some of them ten inches long and involv- 
ing the muscles and other tissues down to the peritoneum. This was followed by 
large doses of potassium iodide, and ly September, 193S, all sinuses were healed, 
and she has remained quite well to the present time. 

DR. COVENTRY (closing). — So far as reinfection is concerned, this may 
spring up anywhere. It is interesting to find in the literature how frequently it 
occurs in bones. It does occur, of course, also in the lungs. 

The case of Dr. Smead’s is the usual stoiy of a patient not coming early and 
sinuses forming. In any postoperative patient where there is a persistent sinus, 
the first thing to think of is not foreign bodies but an actinomycosis. 
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tality rate. Cornell found 71 cases up to 1931; of these, 45 died and only 11, or 
15 per cent, were probably cured. 

I wish to emphasize (hat the lesion is found on the right side practically al- 
ways first, and that it may and often does extend to the opposite side after the 
removal of the primary lesion. The left ovary and tube are usually not involved 
at the time of the first operation. The question naturally arises as to the value 
of a prophylactic panhystereetomy under these circumstances. My opinion is that 
if there is extensive involvement of the ovary on one side, the fundus of the uterus 
and the opposite tube and ovary should be removed. The obvious difficulty is the 
uncertainty of the diagnosis from the gross appearance of tlie ovary. 

It is practically impossible to diagnose the condition clinically until abscess 
with sinus formation and cultivation of the organism on blood agar slants reveals 
the typical growth. It is important to note that bacteriologically the growth first 
is noticed in seven to nine days. This is dry and scaly, and grows with a raised 
dirty grayish bromi border. At operation an inflammatory lesion involving the 
right ovary or tube and ovary, without evidence of a similar process at work on 
the opposite side, should make the gynecologist very suspicious that the ease is 
one of actinomycosis. From what I have seen and read of the disease, I should 
be inclined to do a supracervical panhystereetomy and to avoid spilling any of 
the pus if possible. I also would feel inclined to place these patients on full doses 
of potassium iodide and follow the operation with therapeutic x-ray treatments. 

I am inclined to classifv Hr. Coventry’s case as one of primary actinomj'cosis 
of the ovary for the reasons he has given and also for the reason that, if some 
other site of infection had been present, it would probably not have lain dormant 
during the months and years since operation. 

Dr. Coventiy is to be congratulated on the outcome of his case to date. It 
must be remembered, however, that this is a treacherous disease and it is not yet 
too late for such a misfortune to occur in his case, although highly improbable. 
I was highly gratified with the immediate postoperative results of the first case 
of this kind that I observed. But when the lesion recurred on the opposite side 
and when x-ray and potassium iodide failed to arrest the growth, I became less 
optimistic. 

My second experience with this disease was in May of this year. The woman 
was 43 years of age, had had the left tube and ovary removed five years previously 
for ectopic pregnancy. She developed right lower quadrant pain a year and a 
half before and had metrorrhagia for three months. On examination a rectal 
fistula was found on the left side of the anus. At operation the uterus was seen 
to contain a small fibroid, and there was a tumor mass in the region of the right 
ovary. A supracervical hysterectomy with removal of the ovarian tumor was done. 

The ovarj' measured 4 by 5 by 4 cm. and contained two cystic .spaces. The 
ovary was moderately firm, and on section there were areas of yellow tan tissue. 
Micro.scopie sections of the ovary showed an enormous round cell granulation tissue 
reaction in which well-defined “sun-rayed” and clubbed fungi of actinomyces 
were found. 

Following operation, she developed a pelvic abscess which drained into the 
bladder and which closed spontaneously. Two weeks later she returned to the 
hospital with an infected abdominal wound. We were unable to cultivate the 
actinomyces from the pus from this abscess. Two other abdominal sinuses formed 
later; .she gradually lost weight and strength, in spite of x-ray and potassium 
iodide in full doses. Sulfanilamide was tried without lesult and she died June 
5, 1940. 

DR. LEWIS F. SMEAD, Toledo, Ohio. — In 1933 I saw a woman, aged 30 
years, with an abscess in her right .side. She had been the secretary of a nation- 
ally known medical man who had done a lot of experimental work on actinomycosis 
and had later died of the disease. 

In May, 1932, .she had been operated upon for what was supposed to be acute 
appendicitis. In March, 1933, I found her with an abscess under her operative 
scar which I opened and drained. This was followed by a fistula which refused 
to heal. She later developed a chronic pelvic inflammatory disease and finally came 
to operation in July, 1933. Both adnexa were involved, and a supracervical hys- 
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largely upon the judgment of the individual operator, it seemed best to 
base this presentation on a limited personal experience rather than to 
include a much larger series of patients operated upon by others as well 
as myself. There were 39 instances of adenomyosis; 10 of adenomyoma; 
63 of “chocolate” ovarian cyst and -widespread endometriosis, and 3 of 
endometrioma (Table I). 

Table I. Personal Patients With Endometriosis Operated Upon Within 

Ten Years 


Adenomyosis of uterus 39 

Adenomyoma of uterus 10 

‘ ‘ Chocolate ’ ’ ovarian cyst and widespread endometriosis G3 

Endometrioma 3 


115 


I have seen a number of additional patients in -whom a tentative diag- 
nosis of endometriosis seemed warranted, but -whose annoyances were not 
intolerable. The use of progesterone has apparently helped to keep 
some of these young women comfortable. Another group of women pre- 
sented clinical evidence of the disease during operation, but since the 
pathologic reports on the excised tissue failed to verify the diagnosis, all 
such cases have been excluded from this presentation. 

SYMPTOMATOLOGY 

The chief symptoms in all forms of endometriosis seem to be abnormal 
bleeding, pelvic pain, and acquired dysmenorrhea. (Table II). 

Table II. Symptoms of Endometriosis in 115 Patients 


71 patients, or 01 per cent, had pain 

71 patients, or 01 per cent, had abnormal bleeding 

18 patients, or 15 per cent, had dysmenorrhea 


Pain, or a sensation of pelvic pressure, may be generalized throughout 
the pelvis or elsewhere; in the suprapubic region, one of the lower ab- 
dominal quadrants, or the sacral area. Dyspareunia is a common com- 
plaint, particularly when the structures behind the posterior Amginal 
fornix are involved. When the rectovaginal septum is indurated by 
endometriosis, increasing constipation, painful defecation, or a conscious- 
ness of rectal pressure may also be noticed by the patient. In some in- 
stances the pain radiates down one or both thighs. Abnormal bleeding- 
initiated by endometriosis is characterized by menorrhagia, shortened 
intermenstrual intervals, or clots. A few patients had a little dirty 
lirown uterine discharge between their menstrual periods, but no one 
mentioned bright red intermenstrual bleeding. 

Dysmenorrhea maj^ be premenstrual, intramenstrual, or postmenstrual. 
It is sometimes accompanied by vomiting and fainting, and is invariably 
of recent origin rather than primary. 

, Other, symptoms observed in occasional cases are urinary frequency, 
leucorrhea, and. evident abdominal tumor. Concomitant fibromyoma 
occurred in a large number of cases, 46 times in 115 cases, or 40 per cent. 




THE TEEATMENT OP PELVIC ENDOMETEIOSIS'' 
Walter T. Dannreuther, M.D., New York, N. Y. 

(From the Department of Gynecology, 2\Peto York Fost-Graduate Medical School and 

Hospital, Columbia University) 

E veryone doing a large number of i^elvic operations must have 
been impressed by the apparently increasing incidence of endo- 
metriosis found in recent years. If Sampson’s tlieoi’y of retrograde 
tubal cellular spill is applicable in the majority of instances, it seems 
logical to suggest that the pernicious custom of plugging the vaginal 
lumen with cotton and other fibrous material during menstruation by the 
modern woman may be a causative factor. Long before the elegant and 
much advertised manufactured products were marketed, some women 
had improvised absorbent cotton occlusions to enable them to dispense 
with vulvar pads. The different theories of Von Recklinghausen, Cullen, 
Sampson, Mej’-er, Robinson, and other authoritative students of endo- 
metriosis, regarding its etiology, ai-e well known and require no further 
elaboration. Although endometriosis is no longer a clinical enigma, its 
complex nature is not yet full}'- understood, and the susceptibility of cer- 
tain women to this disease remains a myster}L Suffice it to say that 
while the majority of eases are probably due to reversed menstrual flow, 
a few others may originate as rests of coelomic epithelium, by perfora- 
tion of hemorrhagic ovarian cysts, by direct implantation, and possibly 
by l}’mphogenous or hematogenous dissemination. The term endo- 
metriosis is used to include adenomyosis and adenomyoma of the uterus; 
extrauterine endometrial implants anywhere in the pelvis; involvement 
of the rectovaginal septum; chocolate cysts of the ovary; endometriosis 
of bladder, appendix, and colon; endometrioma ; and abdominal wall im- 
plants following previous laparotomy, particularly after Gilliam’s sus- 
pension operation and cesarean section. All of these varieties are char- 
acterized by the same physiologic response to the hormonal influence of 
the ovaries as the uterine endometrium. Dougal and others have sug- 
gested that by gi’ouping all eases under the headings “internal endo- 
metriosis,” when the lesions are confined within the visceral peritoneum 
of the uterus, and “external endometriosis,” whenever the glands are 
found elsewhere, the other designations used for the protean manifesta- 
tions of what is essentially a uniform pathologic process can be dis- 
carded. Unfortunately such a simple classification provides for no dis- 
tinction between circumscribed tumefactions and a diffuse heterotopia, 
nor for their locations. Hence, I believe that it is desirable to retain 
those terms which possibl}^ convey a definite conception of each individ- 
ual case. 

During the past ten years pidor to July, 1940, I have operated upon 
115 women suffering from endometriosis. Since the treatment of such 
eases constitutes a surgical problem and the technical details depend 

♦Read, by invitation, at a meeting- of the Boston Obstetrical Society, November 
19 , 1940 . 
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severe menorrhagia and pelvic pain. In an effort to be justly conserva- 
tive I split the myometrium and enucleated the tumor with some diffi- 
culty, assuming that I was doing a myomectomy and preserving 
menstruation and the childbearing function. Only after the specimen 
reached the laboratory was it evident that I had eviscerated the uterus, 



Fig. 2. — Huge symmetrical aclenomyoma in a 2S-year-olcI patient, simulating a flbro- 
myoma. A, adenomyoma; B, shell of myometrium. 



Fig. 3. — Large adenomyoma, previously treated unsuccessfully by another gynecolo- 
gist with 1500 mg. hours of radium therapy for the control of profuse bleeding. 

and that the tumor was an adenomyoma (Fig. 2). Despite the retention 
of both normal ovaries, this patient has, of course, never menstruated 
since the operation, as the entire endometrial cavity was included in the 
extirpated tumor. In two of these cases the adenomyoma encroached 
upon the bladder to such an extent that hysterectomy was difficult, and 
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ADENOMYOSIS 

Adenomyosis implies a diffuse penetration of the myometrium by typi- 
cal and benign endometrial glands. In reviewing these 39 cases of 
adenomyosis, without other endometrial lesions, the patients’ ages are 
noteworthy. Only 2 were less than 35, one being 31 and the other 34. 
The rest ranged from 35 to 56 years, so that ovarian conservation was 
seldom a serious problem. Every one was subjected to hysterectomy; 
34 supravaginal, 4 total, and 1 vaginal in a patient with an incidental 
procidentia. One or both ovaries were retained in a few patients in 
whom the diagnosis was not established until the laboratory report was 
received. One patient had lieen unsuccessfully treated with roentgen 
ray therapy for tlie control of menori'liagia, and another was operated 
upon three years after a laparotomy for tubal ge.station. The diagnosis 



Fig. 1. — Typical aclcnomyoma of the uteru.':. 

of adenomyosis can be made positively only after uterine extirpation, 
and it is cpiite possible that many additional cases are unknowingly and 
successfully treated with intrauterine radium therapy. In this group of 
39 patients treated surgically, the end results were satisfactory. 

ADENOMYOMA OP UTERUS 

i 

The term adenomyoma of the uterus is applied to a circumscribed 
nodular area or tumefaction of the myometrium consisting chiefly of 
endometrial glands (Fig. 1). Grossly it simulates a fibi'omyoma and, 
when encountered without evidence of endometriosis elsev.’here in the 
pelvis, may be easily mistaken for an ordinary fibroid. I made this error 
in 6 of the 10 eases in the series, although 4 of them also showed areas 
of adenomyosis scattered through the uterine corpus, and 5 of them 
were accompanied by true fibroids. All but one patient was more than 
36 and less than 40 years of age. The exception was a young woman of 
28 with a huge symmetrical tumor of the uterine corpus, which produced 
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and two others had been tinsiiccessfully treated elsewhere with roentgen 
ray therapy for menorrhagia. It Avould, therefore, seem that whereas 
intrauterine radium therapy may be effective in the treatment of 
adenomyosis, the value of x-ray treatment in some cases of both ade- 
nomyoma and choloeate ovarian cysts is questionable. 

One patient, 55 years old, operated upon four years previously and still living, 
had a large papillary adenocarcinoma within a huge chocolate cyst (Fig. 4). An- 
other patient had bilateral inultilocular chocolate cysts, in the largest of which 
tliere was a benign papillary cyst adenoma (Fig. 5). Chocolate cysts are due to 
endometrial implants involving the ovary with ensuing hemorrhage, and must be 
ditferentiated from corpus luteum hemorrhagic cysts. They can be distinguished 



from the latter by the evidence of intracystic repeated hemorrhages, irritation in the 
adjacent structures, and one or two points of rigidity in the cyst wall, which 
represent the site of the implant. One had a picturesque involvement of the vaginal 
fornix with blue dome cysts (Fig. (i). Four .showed endometriosis of the appendix, 
and in one of these, aberrant endometrial glands wore found in the muscularis, 
as well as on the visceral peritoneum (Fig. 7). Extension be 3 ’ond the uterovesical 
peritoneal fold and into the bladder musculature occurred in two cases, distorting 
the uterovesical peritoneal reflection in much the same manner as in the two cases 
in which an adenomj-oma infiltrated the bladder wall. Hj'sterectomj' without bladder 
damage maj' be extremelj’ difficult under such circumstances, but vesical resection 
is unnecessary, as the mucosa escapes involvement and ovaidan ablation will be 
followed by rapid retrogression of the lesion. Implants were discovered in the 
Fallopian tubes in five other cases. In another woman there were extensive im- 
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one of them subsequently developed a urinary fistula, -wliicli required a 
second laparotomy for closure. Another patient Avith a large ade- 
nomyoma (Fig. 3) had been previously treated unsuccessfully by an- 
other gjTiecologist Avith 1,500 mg. hours of radium therapy for the con- 
trol of profuse bleeding. Coineidentallj’-, chocolate ovarian cysts and 
invoh^ement of the rectoAmginal septum Avere found in three eases. In 
general, it can be said that the majority of cases of adenomyosis and 
adenomjmma of the uterus are found in Avomen of more than 35 years of 
a^e; that some form of hysterectomy is neeessarj^ for cure; and that 
conservation of oAmrian function is usuallj^ a matter of little importance. 
When unpleasant menopausal sjTnptoms appear, replacement organo- 
therapy affords prompt relief. A folloAv-up of my 49 patients indicates 
a satisfactory end result Avhen so treated. 

CHOCOLATE OA’ARLVN CYSTS AND AAHDESPREAD ENDOMETRIOSIS 

The surgical treatment of AAudespread pelvic endometriosis is a chal- 
lenge to the judgment of every operator, principally because 40 per 
cent of eases occur in Avomen of less than 35 years of age (Table III). 


Table III. Age Incidekce in AA^idesphead Pelvic Endometriosis 



NUMBER OF 

APPROXIMATE 


PATIENTS 

PER CENT 

25-35 years 

25 

40 

36-60 years 

38 

60 


Many gynecologists favor routine radical procedures, including the re- 
moval of all ovarian tissue, thus cutting off completely the stream of 
estrin supply, and thereby insuring prompt regression of implants and 
protection against reoperation for subsequent extension of the disease. 
My OAvn practice has been to perform either a supraAmginal or total 
hysterectomy in patients more than 35 years of age, but to conserve as 
much normal tissue as possilile in younger Avomen, and I have so far 
had no reason to regret it. I belicA'-e that it is better to risk the necessity 
of another operation, than to castrate young Avomen indiscriminately for 
any benign condition. 

In the 63 cases under consideration there Avere chocolate cysts of the 
ovary in 56 patients, scattered implants in 24, involAmment of the recto- 
vaginal septum in 17, and associated adenomyosis in 9 (Table IV). 


Table IV. Involvesients in 6.3 Cases op AA^despuead Pelvic Endometriosis 


APPROXIMATE 

PEE CENT 

Chocolate ovarian cysts 

56 

90 

Scattered implants 

24 

38 

Eectovaginal septum 

17 

27 

Associated myometrial adenomyosis 

9 

15 


Chocolate cysts of the ovary Avere found in Avomen from 25 to 60 years 
of age. Tavo patients Avith large cysts had been subjected to supra- 
vaginal hysterectomy AAdth bilateral oAmrian retention bj^ other operators. 
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plants in the wall of the colon, a condition Avliich makes complete ovarian removal 
imperative to prevent subsequent obstruction and to re-establish the gut lumen. 
It is of paramount importance to differentiate endometriosis from an annular car- 
cinoma of the bowel without palpable metastases, to avoid a superfluous intestinal 
resection. 




B 


Fig. 7. — Endometriosis of the appendix. A, points to an endometrial cyst in the 
musculature, filled with blood. B, points to a similar cyst in adhesions between 
the appendix and oviduct. 

In the gi’oiip of 38 -women more than 35 years of age, I removed aU 
ovarian tissue in 32 eases and conserved one or part of an ovary in 6. 
Supravaginal or total hysterectomy tvas done in all of these, except the 
two women whose uteri had been removed previously by another opera- 
tor. On the other hand, in a gi'oup of younger patients, those of 35 
years or less, every effort was made to preserve some ovarian tissue 
(Table V). 

Table V. Operative Pkocedufais for Chocolate Ovarian Cysts and Endometriosis 
IN Patients Less Than 35 Years op Age 


Unilateral oophorectomy 

Eemoval of one ovary and resectiou of the other 
Myomectomy and unilateral oophorectomy 
Hysterectomy and unilateral oophorectomy 
Hysterectomy and bilateral oophorectomy 

25 


7 

7 

4 
2 

5 
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FIs'. 5. — Benign papillary cyst aRenonia in wall of chocolate cyst, IS by 18 by 0 
cm. The columnar epithelium imitates endometrial glands and the stroma resembles 
endometrial stroma. 



Pig. 0. — Blue dome cysts of the posterior vaginal fornix, filled with chocolate material. 
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Fig. 9. — Endometrloma of the abdominal wan after a Gilliam suspension, 
are lined with endometrial epithelium, the largest being filled with 


The cysts 
blood. 



Fig. 10. — Subserous nodule in the left broad ligament, attached to the uterine cornu, 
oviduct, and ovary. The tubules are lined with endometrial gland epithelium. 
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In 5 instances the involvement of the pelvic structures was so exten- 
sive that ablation of the uterus and both adnexa was imperative. More 
radical surgery is justifiable when the cul-de-sac is densely indurated, but 
small implants can be destroyed with a fine wire cautery tip. All pa- 
tients have been conscientiously followed up, but to supplement the 
records a letter was sent to each of the other 20 young women, asking 
each to state (1) whether or not she has been well since her operation, 

(2) whether she has been subjected to another operation elsewhere, and 

(3) if she has been pregnant since her operation. Eeplies have been 
received as follows : all are well but 2, who have moderate pelvic pain 
and dysmenorrhea. None has required a secondary operation, and 2 
have delivered at term, one eighteen months, and the other two years 
after operation. This incidence of 10 per cent pregnancy is not so 
insignificant as it may seem, since 4 of the patients were unmarried. 



Fig. 8. — Endometrioma of the round ligament. The cyst is lined by endometrium 

with well-formed glands. 


ENDOMETRIOMA 

An endometrioma may be defined as a circumscribed tumor, consisting 
chiefly of endometrial glands extraneous to the uterus, ovaries, and 
Fallopian tubes. Three such cases were found. 

A 23-year-ol(J, unmarried girl was operated upon because of severe menorrhagia, 
secondary dysmenorrhea, and pain in the right lower abdominal quadrant. In addi- 
tion to the removal of a large simple serous cyst of the right ovary and the appendix, 
a nodular mass intrinsic in the right round ligament, about 4 cm. from the uterine 
cornu, was excised. This tumor, about the size of a hickory nut, proved to be an 
endometrioma (Fig. 8). 

A 34-year-old, unmarried woman presented herself, complaining of severe pain 
and swelling during each menstrual period, in a tumefaction in the abdominal wall. 
This patient had been subjected to a modified Gilliam suspension operation of the 
uterus elsewhere three years previously. A round mobile endometrioma, about the 
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CONCLUSIONS 

1. The use of progesterone has apparently contributed to the comfort 
of some young women suffering from endometriosis whose annoyances 
were not intolerable. 

2. Pelvic pain, abdominal bleeding, dysmenorrhea, and dj^spareunia 
are the most common symptoms of endometriosis. 

3. Concurrent fibromyomatous tumors were found in 40 per cent of 
cases. 

4. The majority of cases of adenomyosis and adenomyoma are found 
in women of more than 35 years of age, and hysterectomy is necessary 
for cure. 

5. Forty per cent of eases of chocolate cysts aud widespread pelvic 
endometriosis occur in women of less than 35 years of age, and normal 
ovarian tissue should be conserved in these young women. 

6. Intrauterine radium therapy may be effective in the treatment of 
adenomyosis, but the value of roentgen ray therapy in cases of ade- 
nomyoma and chocolate cysts is questionable. 

7. Vesical resection is unnecessary and dangerous in the treatment of 
bladder wall infiltration. 

8. Complete ovarian extirpation is essential for the cure of bladder 
and intestinal wall involvements. 

9. Certain technical operative details Avhich liave been described will 
simplify the operative procedures. 

DISCUSSION 

GEORGE VAN S. SMITH, Brookline, Mass. — At tlie Eree Hospital for Women 
we have also had a low operative mortality, 4 deaths among 734 patients with 
endometriosis treated to date, 0.54 per cent, despite the fact that so often the disease 
mates operation technically difficult. I wonder wlietlier the low mortality may 
not be partly accountable to increased peritoneal resistance resulting from more 
or less constant irritation by the process. 

Headache associated with menstruation, sometimes severe, migraine-like and in- 
capacitating, is a symptom I would emphasize as often characteristic of the disease. 
A history of such cyclic lieadaches is useful in the differential diagnosis. Further- 
more, I have gained tlie impression that patients with endometriosis are generally 
highstrung, more than usually nervous and under high internal tension. This im- 
pression receives support from their social liistory, namely, 10 per cent of the 
married patients in our series were separated or divorced. Parenthetically, 40 
per cent were childless. I would tend to blame the disease for the tense state of 
their nervous sj'stems, for, after all, they have true vicarious menstruation, they 
have an increased menstruating area without an outlet and so take more menstrual 
punishment, as it were. 

I question the rationale of administering progesterone to these women, beyond 
the fact that Dr. Dannreuther found it helpful for some with a presumptive diag- 
nosis of endometriosis. Although I have had no experience with hormone trials 
in this disease, it would be interesting to employ testosterone with the aim of pro- 
ducing temporary inactivity of the ovary and hence endometrium-bearing areas. 
But would the regression of the ectopic endometrium be permanent? Certainly the 
hormone would not affect the adhesions and scarring resulting from the disease 
and to which so much of the symptomatology is attributable. Conceivably the giv- 
ing of testosterone might be a diagnostic and possibly a therapeutic test and might 
be of value for postponing operation in a younger patient or as a preoperative 
measure to put the internal genitalia at rest. I would not want to lean upon hor- 
mone therapy more than temporarily in the treatment of endometriosis, both because 
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size of a walnut, was located 6 cm. to the left of a lower midline abdominal scar. 
Wlien excised, it was found in proximity to the site of the round ligament attach- 
ment, involving the muscle and fascia (Fig. 9). 

A 3S-year-old, married woman was subjected to supravaginal hysterectomy and 
bilateral salpingo-oophorectomy for chocolate cysts and numerous endometrial im- 
plants throughout the pelvis. A nodular intraligamentary tumor, simulating a 
parasitic fibroid in the left broad ligament, proved to be an endometrioma. There 
were no fibroids in the uterus (Fig. 10). 

TECHNICAL DETAILS 

It would be presuming' for me to suggest the adoption of standardized 
surgical procedures for the operatiim treatment of endometriosis. I shall 
therefore mention only a few technical details which have proved of 
apparent imlue in my hands. The most important of these is to defer 
the actual pelvic operation until the pelvic organs have been freed from 
all omental and intestinal entanglements, and the normal anatomic 
relationships have been restored so far as possible. Manipulations de- 
signed to mobilize the pelvic viscera, should be started by the dissecting 
hand in the deepest possible recesses of the cul-de-sac and continued up- 
ward. Dissecting maneuvers, either sharp or blunt, begaiii at the top of 
the agglutinated area result in shredding of tissue, extensive bleeding, 
and difficulties in general. When a huge tumor mass is impacted 
in the true pelvis, a longitudinal incision on the anterior aspect of the 
uterine corpus will facilitate the removal of much of the tumor bulk by 
either enucleation or morcellation. This permits a lateral collapse of 
the myometrium, and gives free access to the ovarian and uterine vessels. 
On the other hand, if the ma.ss is intraligamentary, it can be partly or 
completely mobilized quite easily by making a parallel incision just 
below the course of the round ligament and gently detaching the para- 
metrium Avith the fingers. Chocolate cysts are often extremely thin 
Availed and inadvertently ruptured. The prompt use of suction enables 
the operator to dispose of the cyst contents immediately and clears the 
operathm field nicely. If the uterovesical fold of peritoneum and the 
bladder AvaU are densely infiltrated, it is important to remember that 
it is AA'iser to leave some of the uterus attached to the bladder than to 
jeopardize the bladder AAmll by overenthusiastic separation. This prin- 
ciple also holds true Avhen the loAver uterine segment and rectum are ex- 
tensively involved. In conservative ovarian procedures in young Avomen, 
especially after OAmrian resection, it has seemed advantageous to shorten 
the uteroovarian ligament, thus elevating the remaining tissue out of the 
pelvis and maintaining its position close to the uterine cornu. In some 
eases there may be remaining areas AA’hich cannot be satisfactorily peri- 
tonized. Under such circumstances I haAm utilized one or tAvo sheets of 
gutta-percha tissue to Avail off the intestinal coils and omentum from the 
pelvis. In the presence of persistent oozing from some raAV surface, a 
gutta-percha cigarette drain AAdth a long iodoform gauze end is of great 
Amine. Attempts to clamp and ligate avevy small bleeding point are 
futile and a Avaste of time. All of these drains are brought out of the 
loAver angle of the abdominal Avound, removed after forty-eight hours, 
and have evidently been of service in the prevention of subsequent in- 
testinal obstruction. 
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We have done presacral neurectomies in 10 of the conservatively treated patients 
but cannot draw any worth-while conclusions as yet. Counsellor has done it in 13 
instances and feels that it prevents pain with recurrences, but since the nerve sup- 
plies only the uterus and bladder, it would seem that it cannot play a large part 
in the symptoinatolog}^ The neurectomy is done as the first step and the peri- 
toneum closed before separating the pelvic adhesions to avoid retroperitoneal im- 
plantation. 

Pyogenic infection of a chocolate cyst is a serious complication, for it does not 
tend to resolve, acting like the ovarian abscesses found in ordinary pelvic inflamma- 
tion. The adhesions are so dense that one cannot do any extensive surgery without 
great danger of damaging intestine and spreading infection. It is a rare complica- 
tion fortunatel}-. My procedure is to drain the abscess and use x-ray treatment 
after the inflammation has quieted down. In the last one I did the patient still 
had symptoms from her adhesions, and the hysterectomj' done ten months after the 
original infection proved to be surprisingly easy. 

If a patient has had both ovaries removed for endometriosis, should one use 
estrogen if her climacteric symptoms are bad? It might stimulate renewed growth 
of the tumor and the patient should be examined frequently. So far I have seen 
only one questionable bad effect. A woman of 15 had a hysterectomy and bilateral 
salpingo-oophorectomy done for chocolate cj'sts. I saw her again two years later 
complaining of abdominal pain and showing nodules in the posterior cul-de-sac by 
vaginal examination. A gastrointestinal x-ray was negative. She refused operation, 
x-ray treatment had little effect, she developed masses throughout the abdomen and 
died in a few months. No autopsy was allowed. A review of the specimen removed 
at operation showed no cancer. 

She had been treated most of the time for a year with estrogen, but I could 
not find out how much was used. This is a very inconclusive story, I realize, but 
it suggests that the estrogen may have stimulated some implants to growth and 
that cancer developed in them. I thinlc one should be cautious in the use of estrogen 
for climacteric symptoms after operations for endometriosis. 

580 Papjc Avenue 


THE EFFECT OF COMBINED ADMINISTRATION OF 
CHORIONIC GONADOTROPIN AND THE PITUITARY 
SYNERGIST ON THE HUMAN OVARY* 

Preliminary Report 

Charle-s Mazer, M.D., and Elkin Ravetz, M.D., Philadelphia, Pa. 

I T IS now definitely established that the three phases of the ovarian 
cycle, follicular maturation, ovulation, and Inteinization, are evoked 
by the successive and harmonious action of the two anterior pituitary sex 
hormones, Imown as the follicie-stimnlating and the luteinizing fractions. 

The individual and combined effects of the two pituitary sex hor- 
mones are better discernible in hypophysectomized than in normal in- 
fantile animals, because even the immature hypophysis of most species 
contributes to the response of the ovaries to treatment with the gonado- 
tropins. Thus, injections of the follicle-stimulating fraction in rats, five 
to fifteen days after pituitary ablation, evoke growth of the ovarian 
follicles but no Inteinization. Whereas, injections of the luteinizing 
principle in hypophysectomized rats causes neither follicular growth nor 

*Read in abbreviated form at a meeting of the Texas Association of Obstetricians 
and Gynecologists, October 5. 1940, and as here presented at a meeting of the Phila- 
delphia Obstetrical Society, November 7, 1940. 
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of its own patliolog}^ and because of its associated patbologj*. Thus, 50 per cent 
of our series had fibroids, 7 patients had cancers outside the pelvis, 4 of which 
were in the breast, 7 had cancer of the cervix, 7 had cancer of the endometrium, and 
50 had associated ovarian tumors, of which 15 were malignant, a 5 per cent inci- 
dence of ovarian cancer in those with endometriosis over the age of 40. In one 
instance endometrioma, benign papillarj- cystadenoma and cancer were found in 
the same chocolate cyst. Furthermore, in reviewing the microscopic sections of 401 
of our series treated before 1935, I found IS instances in which papillary change 
was elearl}' evident in the stroma, indicating that the chocolate cyst was changing 
into a papillary cystadenoma, a tumor which has marked propensity toward further 
cliange into malignancy. 

DE. F. A. PEMBEETON. — Regarding etiology we are incEned to feel that 
transformation of the surface epithelium of the ovary and of the peritoneum 
play a larger part in chocolate cysts and pelvic sites than is generally supposed and 
that there may be an endocrine factor also. The disease seems to be more common 
in single women and in married women who have practiced contraception. Sixty- 
five per cent have a functional-like menorrhagia and more than half have headache 
at menstruation. Ifurthermore, fibroids are a common coincidental finding. Coun- 
sellor says that if there is a marked cj’stic hyperplasia of the endometrimn in the 
uterus the endometriosis will be too extensive for conseiwative treatment and that, 
as would be expected, the endometrium in both sites shows the same picture. 

Thirteen per cent of our patients showed no tumors in the ovaries, a finding 
which is well known, but I think it is not generally appreciated that it may happen 
so often. 

The number of different locations of the disease is extraordinary. Its appearance 
in the cervix and vagina is easily understood, but why is it found so rarely, con- 
sidering the great number of patients who have a dilatation and curettage followed 
by plastic operations on the vagina? We have seen only one instance of a perineal 
tumor foUoiving such operations. It may be that endometrium during menstrua- 
tion has some quality which favors implantation, having been primed with the 
ovarian hormones perhaps and, since plastic operations are rarely done at that time, 
endometriosis does not follow. 

We are struck by the backache which those patients having the tumor in the 
uterosacral ligaments complain of. It is fairly constant and much worse during 
menstruation, and may be present when examination reveals only tenderness in 
the ligaments nuth no palpable tumor. It has helped me in making a diagnosis. 

We treated 470 patients, proved by pathologic examination, at the Free Hospital 
for Women up to 1936. We did conservative operations on 30 per cent of them. 

If the patients want children, as they often do, we make every effort to save 
the uterus and some ovarian tissue, being careful to destroy all the implants, that 
cannot be easily removed, with the fulgurating needle. The patients are followed, 
and if recurrences appear and careful consideration makes us feel that another 
conservative operation is not indicated, we use x-ray treatment. We have been 
struck by the early recurrence in five cases, that is, within two to five months. It 
seemed as if the operation spread and stimulated the growth. 

One reason for doing conservative operations is to conserve fertility. Eighty- 
three were married and under 40, and 19 (22 per cent) became pregnant, but only 
2 of them more than once. It seems to us therefore that, everything else being 
equal, if a patient has had several children, conservation of fertility is not im- 
portant since she is likely to have only one more child. 

We have been surprised by the low mortality. There was only 1 death, that 
from pulmonary embolism, in the 470 cases, 329 of which had a supravaginal or 
complete hysterectomy, and 141 a conservative operation of some type. They were 
operated upon by the various members of the staff. Wlien one considers the dense 
adhesions so often dealt with and the trauma to the pelvic wall in the region of 
the iliac veins, one would expect more thrombotic complications. Perhaps it is a 
sign of gentleness in handling and of cutting rather than tearing adhesions when- 
ever possible. This low mortality seems to indicate that chocolate cysts are not 
infected very often. 
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gonadotropic hormone also stimulates development of immature rat ovaries (gauged 
by weight and microscopic appearance) to a far greater degree than could be ex- 
pected by any additive effect resulting from the use of the two constituents in- 
dividually. They, therefore, suggested that the element responsible for this effect 
is present in the hypophysis of the immature rodent as an inactive prohormone 
wliich is converted into an active substance by the addition of chorionic gonadotropin. 

The observation of Evans that pituitary extracts almost totally free from the 
follicle-stimulating hormone enhance the activitj* of chorionic gonadotropin was 
corroborated by Mazer and Katzo in 1933. The latter, moreover, obtained no greater 
ovarian weight by combining chorionic gonadotropin with a pituitary extract rela- 
tively rich in the follicle-stimulating hormone. Tlie results wore the same, provided 
the two dissimilar pituitaiy extracts represented an equal quantitj" of pituitary 
tissue. This observation suggested that it is not chiefly the follicle-stimulating prin- 
ciple which enhances the activity of chorionic gonadotropin but rather an unknown 
substance in the pituitary extract. 

Eecently, we obtained from tlie Researeli Laboratory of Parke, Davis 
& Co. freshly prepared extracts of human pregnancy urine (chorionic 
gonadotropin) and of anterior pituitary lobe tissue, both of which we 
employed individually and in combination in groups of infantile rats, 
weighing 30 to 40 Gm. The ovaries of such rats normally have an 
average weight of from 10 to 12 mg. As seen in Table I, a total of 
0.3 mg. of the chorionic gonadotropin preparation, or of 1 mg. of the 
pituitary extract, employed individually, increased the weight of the 
ovaries of each of the two groups of test animals to an average of 24 mg., 
only double that of the controls. However, when the same quantities of 
the two extracts were given in combination to a group of infantile rats, 
the average weight of the ovaries increased to 99.4 mg., eight times that 
of the control animals. Furthermore, it required 8 mg. of the chorionic 
gonadotropin preparation or 10 mg. of the pituitary extract to produce 
a 500 per cent increase in the ovarian weight of tlie immature rats; but 
the combination of only 0.1 mg. of the chorionic gonadotropin prepara- 
tion and 0.3 mg. of the pituitary extract produced such a 500 per cent 
increase. These results cannot reasonably be attributed to a physiologic 
expression of the combination of the follicle-stimulating and luteinizing 
principles. 

Table I. Effect of Chorionic Gonadotropin and the Pituitary Synergist 
Employed Individually and in Combination Upon Immature Eats* 


CHORIONIC 

gonadotropin 

PITUITARY synergist 

COMBINATION 

TOTAL DOSE 

WEIGHT 

OF OVARIES 

TOTAL DOSE 

■weight 

OF OVARIES 

TOTAL DOSE 

OF CHORIONIC 

GONADOTROPIN 

TOTAL 

DOSE OP 

PITUITARY 

SYNERGIST 

weight 

OF OVARIES 

0.15 mg. 
0.3 mg. 
0.6 mg. 

1.0 mg. 

5.0 mg. 

6.0 mg. 

8.0 mg. 
10.0 mg. 

22.4 mg. 

24.3 mg. 
29.0 mg. 

28.3 mg. 

39.5 mg. 

49.5 mg. 
63.2 mg. 

72.5 mg. 

1 mg. 

2 mg. 

4 mg. 

6 mg. 

8 mg. 

10 mg. 

23.0 mg. 

42.6 mg. 

47.7 mg. 
43.2 mg. 

48.1 mg. 

55.2 mg. 

0.075 mg. 

0.1 mg. 
0.15 mg. 

0.3 mg. 

0.25 mg. 

0.3 mg. 

0.5 mg. 

1.0 mg. 

60.3 mg. 
58.6 mg. 

70.4 mg. 

99.4 mg. 


♦Average weight of control infantile rat ovaries, 10 mg. 

Each determination represents the average ovarian weight of each of 5 infantile rats 
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luteinization of the granulosa cells. When, however, the two fractions 
are administered either in suceessiou, first the follicle-stimulating and 
then the luteinizing fraction, or concurrently, the ovaries of h;^T)o- 
physectomized rats undergo follicular ripening, ovulation, and luteiniza- 
tion. 


THE PHARMACOLOGIC ACTION OF THE COMMERCIALLY AVAILABLE 

GONADOTROPINS 

A gonadotropin is an ovarian and testicular stimulant, regardless of 
its source. The available gonadotropins are derived from animal pi- 
tuitaries, pregnant mare serum and human pregnancy urine. 

Animal pituitaries yield mostlj'- the follicle-stimulating hormone, very 
little of the luteinizing principle. The separation of the two hormones is 
not only difficult but also impractical, because both elements are needed 
to produce a complete ovarian cycle. Pituitary gonadotropic extracts, 
if given in sufficient quantity, evoke follicular growth, ovulation, and 
luteinization in the ovaries of intact immature and hypophysectomized 
animals alike. They are, however, insufficiently concentrated for thera- 
peutic use. 

The blood of pregnant mares yields a considerable quantity of gonado- 
tropin Avhich is effective in both the intact and hypophysectomized test 
animal. It is, therefore, believed to be identical with the sex hormones 
of the anterior hypophysis.^ The equine gonadotropin is, moreover, 
sufficiently concentrated to produce multiple ovulation in some women.®- ® 
Clinically, equine gonadotropin seems to be most effective in the treat- 
ment of sterility due to anovular menstruation. In its present concen- 
tration, it is, however, almost useless in the treatment of the more com- 
mon menstrual disorders, amenorrhea and dysfunctional uterine bleed- 
ing. 

Human pregnancy urine yields a luteinizing principle derived from 
the placenta. It is, therefore, known as chorionic gonadotropin. In the 
ovaries of most intact species, it produces all of the effects of pituitaiy 
and equine gonadotropins. It is, however, incapable of stimulating to 
any appreciable degree the ovarian follicles of hypophysectomized ani- 
mals, intact monkeys, and human beings.^- ° It is, therefore, assumed 
that the pituitaries of animals other than the monkey and the human 
being contribute, in some unknown manner, to the ovarian response to 
chorionic gonadotropin. 

The undoubted therapeutic value of chorionic gonadotropin in many 
instances of dysfunctional uterine bleeding must, for the present, be 
attributed to a mechanism independent of the ovaries. 

EARLIER EXPERIMENTS WHTH COMBINED CHORIONIC AND PITUITARY EXTRACTS 

Tlie observation of Leonardo in 1931, that a combination of chorionic gonadotropin 
and a pituitary extract rich in the follicle-stimulating principle produces in intact 
immature rats ovarian weights averaging 142 per cent greater than the sum of 
the increased weights produced by each component individually, was accepted as 
evidence of the physiologic expression of the combined action of tlie two gonado- 
tropic principles. Evans and his co-workers^j s observed, however, that the com- 
bination of chorionic gonadotropin and hj-pophyseal extracts relatively free from 
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Knowing that even nonspecific substances, such as egg albumen and 
zinc sulfate, can convert the follicle-stimulating hormone into a 
luteinizing principle,^® it is reasonable, in the light of the facts cited 
above, to suspect that there is some unlinown element in the pituitary 
component of the extracts employed which renders chorionic gonado- 
tropin so much more potent. 

EXPERIMENTS ON THE HUMAN BEING POINTING TO THE EXISTENCE OP A 

PITUITARY SYNERGIST 

The most important indication that the anterior hypophysis probably 
produces a substance which converts the species-selective chorionic 
gonadotropin into a universal gonadotropin is the phenomenal response 
of the human ovarj'- to a combination of chorionic gonadotropin and a 
pituitary extract containing very little of gonadotropic activity, because 
neither of the two administered individually exerts the slightest in- 
fluence on the human ovary. Chorionic gonadotropin, regardless of its 
concentration, does not stimulate the human ovary; the available pi- 
tuitary gonadotropins are insufficiently concentrated for use in the 
human female. Nevertheless, the combined administration of the two 
seemingly inert extracts produces a degree of stimulation of the human 
ovary far in excess of the normal requirement. 

The product we employed in 23 patients preoperatively is, as stated 
above, a combination of chorionic gonadotropin and a pituitary extract 
containing very little of gonadotropic substance (Table I). It is com- 
mercially known as synapoidin. One cubic centimeter of synapoidin 
yields 15 synergy units. A synergy unit is the minimum quantity which, 
when given in 6 divided doses over a period of three days, increases the 
weight of the ovaries of infantile rats 500 per cent. The pituitary com- 
ponent in the synergy unit of synapoidin is only one-thirty-fifth of the 
quantity which, when employed alone, is capable of evoking a similar 
increase in weight of the ovaries of infantile rats. The chorionic gonado- 
tropin component of the sj'uergj’- unit of synapoidin is only a seventy- 
fifth of the quantity that gives a similar ovarian response in infantile 
rats. 

Twenty-three patients, varying in age from 12 to 46 years, were each given 75 to 
315 synergy units over a period of from one to eighteen days before laparotomy for 
various gynecologic conditions. Twenty of the twenty-three patients showed macro- 
scopic evidence of stimulation in the form of oversized ovaries, multiple hemor- 
rhagic follicles, and, in many instances, multiple incompletely-formed corpora lutea. 
Only one of the 16 patients in whom one or both ovaries were removed at operation 
failed to show microscopic evidence of intense stimulation. 

The degree of the ovarian response seems to depend upon the re- 
ceptivity of the ovaries, the total dosage and the duration of treatment. 
Thus, the ovaries of three regularly menstruating, young women in 
this group were overstimulated to a pathologic degree. In each, the 
ovaries were 8 to 10 cm. in diameter and studded with numerous 
hemorrhagic follicles which ruptured and bled at the slightest touch. 
The uteri were enlarged, soft and congested, simulating early pregnancy. 
However, in premenopausal women, the ovarian response apparently 
varies inversely with the degree of pre-existing sclerosis. In some, one 
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ovary was definitely stimulated, though not much enlarged, while the 
corresponding ovary remained small and highly sclerotic. In a girl, 12 
years old, a single injection of 125 synergj'- units three days before opera- 
tion for subacute appendicitis evoked no changes that could be discerned 
by mere inspection. In another girl of the same age, the preoperative 
administration of double the quantity, spread over a period of five days, 
caused a considerable increase in the size of the ovaries and the appear- 
ance of several hemorrhagic follicles (Table II). 

Careful microscopic study of the removed ovaries of 16 patients re- 
vealed multiple hemorrhagic follicles with luteinized granulosa layers in 
all but one. Multiple small and large aberrant corpora lutea, hemor- 
rhage into the stroma, and intense edema were present in the ovaries of 
some of the younger patients. In other words, in young normally 
functioning women, the larger doses caused a profound disruption of 
the whole follicular apparatus. The microscopic appearance of the over- 
stimulated ovaries approximated that observed by Hartman^’^ in monkeys 
which received large doses of equine gonadotropin with or Avithout the 
chorionic luteinizing principle. 

Concerning possible deleterious effects resulting from such treatment, 
Hartman states: “It is, therefore, a justifiable conclusion that the 
manifestly deleterious action of the extracts employed is temporary, 
and that recovery is prompt and complete. No facts have come to light 
which would lead one to condemn the use of gonadotropic extracts in 
attempts to help sterile women when they are desperately desirous of 
having children.” 

In 11 of 14 patients in whom hysterectomy or curettage of the uterus 
was performed simultaneously, the endometrium showed a pronounced 
secretory phase; in two, the endometrium was only proliferative in type 
though the ovaries contained fresh corpora lutea; in the remaining 1 
of the 11 women in this group, the endometrium was atrophic and the 
ovaries sclerotic despite adequate preoperative treatment. This does 
not imply that the secretory endometrium in the 11 patients was the 
result of treatment, for only one of them was frankly amenorrheic. 

For obvious reasons, the preoperative treatment with synapoidin was 
short in most of the 23 patients. In planning the use of the product 
for therapeutic purposes, one should seek to imitate the normal length 
of the human menstrual cycle and administer the product in smaller 
doses for twenty days of the month. 

CLINICAL EVALUATION OF SYNAPOIDIN THERAPY 

Therapeutically, we have thus far employed synapoidin in only 49 
carefully selected patients. Those treated for mild forms of menstrual 
disorders are not included in this report. Twenty-three of the patients 
had varying degrees of persistent amenorrhea; 18 were suffering from 
severe menorrhagia or metrorrhagia; and 8 were sterile mainly because 
of failure of ovulation. 

'Effect on Amenorrhea . — Of tlie 23 anienorrheie patients, 3 had never menstruated 
and 11 had not menstruated for one or more years. Only 9 of the group had one 
to three periods during the year preceding treatment with synapoidin. All of them 
had previously been treated by other means, without relief. 
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of 10 injections of 30 synergy units each. Exeliuling the four patients who proved 
totally resistant to this form of therapy, 45 courses of injections in the remaining 
19 patients thus far evoked menstrual Weeding .38 times (TaWe III). An 84 per 
cent response to single courses of injections is very encouraging, since it implies 
renewed ovarian activity and not merely loithdrawal hleeding as in estrogen replace- 
ment therapy. We must, nevertheless, remember that these results are far from 
conclusive, since only 2 of the 23 amenorrheie women have thus far menstruated 
without treatment. The majority of them are still under treatment. 

From our limited experience in the treatment of severe cases of amenorrhea, it 
appears that injections of this product should be given in gradually reduced doses 
thrice weekly for twenty days of each month for a period of six consecutive months. 
The individual dose of the first and second coirrses of treatment should, in our 
opinion, be no less tharr 30 synergy units. Frorrr a rrrore extensive experience in 
the treatrrrent of the milder forms of amenorrhea (oligomenorrhea), it appears that 
half of the above-rrrentioned dose given similarly over a period of three months is 
sufficient in most instances. 

Effect on Dysfunctional Uterine Bleeding. — The results with one course of from 
5 to 20 injections of similar doses in 18 patients suffering from dysfunctional menor- 
hagia or metrorrhagia are rrrore strikirrg tharr in arrtenorrhea. The patients varied 
in age from eleven to thirty-nine years and were bleeding abnortrrally for a consider- 
able length of tiirre. In 14 of the 18 patients, the bleeding was arrested during a 
follow-up period of from two to six nronths (Table H^). Four of these 14 were 
puberal girls in whom uterine bleeding is so often nrost resistant to all forms of 
therapy until nature establishes a rrorirral pituitary-ovarian balance. 

Table IV. I{esult.s of Tueat.ment of Dysfuxctional Uterine Bleeding in 
Eighteen Puberal Girls and Women of Childbearing Age 


pa- 

tient 

AGE 

TYPE OF 

BLEEDING 

MONTHS 

OF 

BLEED- 

ING 

SIZE 

OF 

DOSE 

NO. 

OF 

DOSES 

PRELIM- 

INARY 

CURET- 

TAGE 

RESULT 

MONTHS 

OF 

FOLLOW- 

UP 

PERIOD 

M. B. 

oo 

Metrorrhagia 

3 

30 U. 

10 

None 

Relieved 

5 

B. B. 

14 

Metrorrhagia 

1 

30 u. 

10 

None 

Relieved 

4 

S. G. 

11 

Metrorrhagia 

1 


10 

None 

Relieved 

2 

N. H. 

19 

Menorrhagia 




None 

Not relieved 


M.K. 

35 

Menorrhagia 

10 

BilW 

11 

None 

Relieved 

o 

H.P. 

27 

Menorrhagia 

6 

30 u. 


None 

Not relieved 


11. M. 

24 

Menorrhagia 

24 


5 

None 

Relieved 

o 

u 

G. S. 

18 

Metrorrhagia 

1 


0 

None 

Relieved 

9 

M. L. 

14 

Menorrhagia 

8 

45 u. 


None 

Relieved 

3 

E.L. 

27 

Metrorrhagia 

2 


C 

None 

Relieved 

O 

S. M. 

33 

Metrorrhagia 

1 

30 u. 

15 

None 

Relieved 

4 

L. K. 

31 

Metrorrhagia 

1 

30 u. 


None 

Relieved 

3 

S. M. 

31 

Metrorrhagia 

1 

30 u. 

5 

Hyper- 

plasia 

N ot relieved 


E.E. 

21 

jMetrorrhagia 

2 

30 u. 


Prolif- 

erative 

Relieved 

4 

A. S. 

27 

Metrorrhagia 

2 

30 u. 

5 

Atrophic 

Relieved 

2 

c. w. 

17 

Metrorrhagia 

3 

30 u. 

20 

None 

Relieved 

3 

J. z. 

20 

Metrorrhagia 

4 

30 u. 


None 

Relieved 

3 

M. B. 

24 

Metrorrhagia 

30 

15 u. 


None 

Not relieved 



Anovular Menstruation. — Only 2 of 8 women with anovular menstruation as the 
chief cause of sterilitj^ conceived soon after sjuiapoidin treatment. Thej' received 
5 injections, each 15 synergj' units, during the first half of the menstrual cycle and 
conceived promptly. Most of the others received larger doses which, in the light of 
our observations during laparotomy, overstimulate the normal and partly active 
ovaries to a pathologic degree. This is also suggested by the fact that the larger 
doses either shortened or lengthened the menstrual interval, depending on the time 
in the cycle at which treatment was terminated. Thus, if the larger doses were 
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Amenorrlieic patients received 5 to 10 injections of 30 sj'nergy units of synapoidin 
eveiy other day. Second or third courses were given soon after the cessation of an 
induced menstrual flow or, in the event of failure, about two weeks after the last 
injection. 

Eegardless of the duration of the amenorrhea, only 4 of 23 women failed to 
menstruate after one or two courses of injections. In fact, one of the patients, aged 
20, who had never menstruated, liad her first menstrual flow five days after the last 

Table III. Available Data on the Teeatment op Twenty-three Severely 

Amenorrheic Women 


PATIENT 

AGE 

NO. OF 

men- 

strual 

PERIODS 

DURING 

YEAR PRE- 
CEDING 

TREATMENT 

TYPE OF 

AMEN- 

ORRHEA 

SIZE 

OF 

DOSE 

NO. OF 

INJEC- 

TIONS 

PER 

MONTH 

NO. OP 
MONTHS 

TREATED 

NO. OP 

INDUCED 

MEN- 

STRUAL 

PLOWS 

COMMENT 

B. C. 

24 

0 

Second- 

ary 

30 u. 

15 

1 

0 

Treatment in 
progress 

E. D. 

29 

0 

Second- 

ary 

30 u. 

8 

2 

2 

Treatment in 
progress 

A. E. 

24 

0 

Second- 

ary 

15 u. 


2 

2 

Treatment in 
progress 

H. F. 

25 

0 

Second- 

ary 

30 u. 

9 

2 

2 

Treatment in 
progress 

B.G. 

19 

3 

Second- 

ary 

30 u. 

6 

3 

2 

No spontane- 
ous periods 

L. H. 

23 

3 

Second- 

ary 

30 u. 


3 

2 

No spontane- 
ous periods 

F. H. 

19 

0 

Second- 

ary 

30 u. 

D 

2 

2 

Treatment in 
progress 

K L. 

20 

1 

Second- 

ary 

30 u. 

5 

5 

5 

Treatment in 
progress 

G.V. 

27 

0 

Second- 

ary 

30 u. 

5 

1 

1 

No follow up 

E. C. 

30 

1 

Second- 

ary 

30 u. 

8 

2 

1 

Treatment in 
progress 

G. M. 

27 

0 

Second- 

ary 

30 u. 


2 

2 

Treatment in 
progress 

G. G. 

27 

3 

Second- 

ary 

30 u. 

8 

2 

2 

Treatment in 
progress 

F. B. 

27 

0 

Second- 

ary 

30 u. 

7 

3 

1 

No spontane- 
ous periods 

J. E. 

17 

2 

Second- 

ary 

30 u. 


2 

1 

No spontane- 
ous periods 

A. E. 

30 

3 

Second- 

ary 

30 u. 

5 

2 

0 

No spontane- 
ous periods 

E. S. 

28 

3 

Second- 

ary 

30 u. 

7 

3 

3 

Treatment in 
progress 

C. S. 

28 

0 

Second- 

ary 

45 u. 

6 

2 

2 

4 spontaneous 
periods 

II. W. 

28 

0 

Second- 

ary 

45 u. 

5 

2 

2 

No spontane- 
ous periods 

E.D. 

20 

0 

1 Pri- 
mary 

30 u. 

10 

2 

1 

Treatment in 
progress 

L. K. 

30 

2 

Second- 

ary 

15 u. 

10 

2 

2 

2 spontaneous 
periods 

A. B. 

22 

0 

Second- 

ary 

30 u. 

5 

3 

3 

Treatment in 
progress 

A. D. 

24 

0 

Pri- 

maiy 

30 u. 


■■ 

0 


1<. J . 

30 

0 

Pri- 

mary 

30 u. 


■I 

0 

Treatment in 
progress 
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DISCUSSION 

DE. S. LEON ISEAEL. — The investigations of the past decade have made avail- 
able three types of gonadotropin; pituitary, chorionic, and equine. It has also 
become increasingly apparent that, despite these three, the physician is still in need 
of a gonadotropin suitable for clinical use in selected patients. The pituitary hor- 
mone is really not available in satisfactory form. The chorionic derivative is, at 
best and in some mysterious manner, useful in dysfunctional uterine bleeding, for, 
so far as the human being is concerned, it is not really a gonadotropin. The equine 
gonadotropin, while seemingl}- potent in the human female, is somewdiat disappointing 
in clinical trials and is, moreover, a horse serum that may give rise to atopic reac- 
tions and antigonadotropic responses. We now have a preliminary report concern- 
ing the biologic potency and possible clinical value of still another type of gonado- 
tropin. 

The essayists presented convincing experimental evidence to support the conten- 
tion that a startlingly effective gonadotropin results from combining minute quan- 
tities of a gonadotropic-free pituitary extract with the relatively inert chorionic 
gonadotropin. It is not necessary to discuss this apparent fact, a fact which the 
authors’ tables establish. We .sliould, however, give some pause to the possible 
clinical effects of this sjmergistic combination, the newest of the gonadotropins. 

The appearance of even a single episode of uterine bleeding in 19 of 23 severely 
amenorrheic women is an accomplishment of great interest when it is evoked through 
the mediation of the ovaries. It would naturally be of even greater interest were 
the future follow-up studies to establish the existence of a normal menstrual rhythm 
in some of the 19 women. Even if this does not occur, it may be hoped, in view of 
its ovarian field of action, that further refinement of tlie synergic combination will 
yield such a desirable effect. The excellent result attained in 14 of 16 patients with 
dysfunctional uterine bleeding make one wonder whetlier or not this salutary effect 
is simply tlie result of enhancing the antiblceding power of chorionic gonadotropin, 
the mechanism of which is unknown. The side-effects noted on the normal menstrual 
cycle are certainly not in support of that viewpoint, inasmuch as chorionic gonado- 
tropin never disturbs the menstrual rliythm. It is likely that the alteration of the 
cycle results from an overproduction of estrogen, the effect of which is to inhibit the 
function of the anterior hypophysis. 

It is certainly not fair to attempt to pass judgment on the clinical merit of a 
potent gonadotropin but recently brought to trial and preliminarily reported to us. 
It is, how'ever, pertinent to indicate that this presentation raises several important 
questions which embody tlie chemical and pharmacologic properties of the pituitary 
synergist, the proper dosage to employ in order to avoid overstimulation and the 
therapeutic future of anovular menstruation. From the data presented it appears 
that the combined gonadotropin is a powerful stimulator of ovulation in the 
human being. Will it, we may well ask, eventually be shown that this substance 
gives rise to multiple ovulation of normal character, that is, will it result in human 
superfecundation? Some light ma}' be thrown on this important question by further 
studies on the endometrium and by assays of the sodium pregnanediol glucuronide 
excreted by the treated patients, for these represent criteria of ovulation and luteal 
function. It is also not unreasonable to hope that this sjoiergistic gonadotropin 
Avill be subjected to rigorous clinical trials and continued stud}’' before its release 
to the profession at large. 
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given dui'ing tlie first lialf of the cycle, tlie menstrual flow tended to appear in 
from five to eight days prematurely. If, on the other hand, total doses larger than 
150 synergj' units were administered during the second half of the cycle, until the 
day of the expected flow, there was a delay of from fonr to five days in the appear- 
ance of the menstrual flow. 

In these regularly menstruating women, as well as in some of those who were 
given injections of sjmapoidin preoperatively, the menstrual rhythm after with- 
drawal of treatment was not disturbed, suggesting that even overdosage does not 
produce lasting harmful changes in the ovaries. In fact, the intermittent admin- 
istration of 900 synergy units of synapoidin in the course of three months to one 
of our sterile patients, not included in this report, not only corrected the tendency 
to delay of her periods but also resulted in conception one month after the with- 
drawal of treatment. 

SUMMARY 

In the human subject, in tvhom neither chorionic gonadotropin nor 
pitnitaiy extracts exerts any appreciable influence on the ovaries (the 
latter because of lack of concentration), the combination of relatively 
small quantities of each produced definite stimulation and overstimula- 
tion of the ovaries in 20 of 23 patients who received the product pre- 
operatively. 

Therapeutically, the combination of chorionic gonadotropin and the 
anterior pituitary extract evoked one or more menstrual flows in 19 of 23 
severely amenorrheic women, some of whom had not menstruated for 
years, despite all other forms of treatment. Only two have thus far 
menstruated without further treatment. 

Injections of the combined extracts arrested dysfunctional uterine 
bleeding in 14 of 18 patients, 4 of whom were puberal girls. 

Only 2 of 8 women in whom anovular menstruation was presumably 
the main cause of the barrenness conceived promptly. Overdosage and 
the presence of other etiologic factors partly explain the lack of re- 
sponsiveness of this group of patients. 

The increased effectiveness of chorionic gonadotropin with the addi- 
tion of a pituitary extract containing very little of the gonad-stimulating 
hormones is variously explained as follows : 

1. That it represents merely the expression of the combined physio- 
logic activity of the two gonadotropins. 

2. That chorionic gonadotropin probably converts a prohormone, sup- 
posedly present in the pituitary extract, into an active gonad-stimulating 
hormone. 

3. That most anterior pituitary extracts contain a principle capable 
of converting chorionic gonadotropin into a universal gonad-stimulating 
substance. 
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which fortunately is rarely seen in this country. Tuberculosis and an- 
terior poliomyelitis are occasionally indirectly responsible for asym- 
metrical pelves, by throwing one liml) out of function so that undue pres- 
sure is exerted on the good side during formative years when the bones 
are still soft. Other nutritional and developmental factors may well 
play important roles in the formation and final shape of the pelvis, but 
thus far it has been impossible to make such correlations. Sex-endocrine 
factors are undoubtedly of great importance in the development of the 
ultimate form of the pelvis, although it is not yet settled as to just when 
these factors exert their influence. Racial differences undoubtedly occur 
also, but may in part be due to nutritional and other babits typical of 
different races rather than to a true ethnologic factor. 

This study was planned as an attempt to clarify some of these ques- 
tions. It was decided fir.st to study roentgenologically, by a modification 
of the Thoms’ method, the ])elves of children of different ages in order 
to determine the pelvic shape from early childhood through adolescence 
and to compare the incidence of the various types with the incidence in 
adulthood. Although valuable in indicating whether pelvic type is 
predetermined or develops from a common form into the varieties which 
are knovm to exist in adults, there are limitations to the significance of 
such data. Developmental factors can be studied satisfactorily only by 
studying individuals at different periods of their lives; e.g., yearly from 
an early age through adole.scencc. A small beginning has been made 
upon this phase of the problem, and it is hoped that at some time it 
ma.y be possible to say definitely whether the pelvis of any one individual 
starts as a certain type and remains so, or changes with increasing years. 
This represents a long-time study and will take years to complete. 

MATERIAL 

The children studied were unselected except as to as'c and the absence of bony 
deformity which would interfere with the pelvic roentgenograTn. The children were 
obtained from the pediatric wards, and in a few instances from the outpatient clinic. 
Most of them were suffering from a variety of conditions, none of which seemed 
to have a conceivable relationship to sheletal development. In other instances the 
children were perfectly well. Their ages varied from 4 to 15 years. In children 
less than 4 years old, ossification has not progressed sufficiently to permit accurate 
study by the x-rays. A total of 59 girls and 1(5 boys has been studied to date. The 
ages given are those attained at the last birthday. 

METHOD 

Three films were taken in each case to illustrate (1) the superior strait, (2) the 
lateral aspect of the pelvis, and (3) the subpubic angle. 

1. The ^-iews of the superior strait were taken as advised by Thoms.i- 2 The 
child sits in a semi-reclining position against a back rest. Perpendiculars are then 
dropped to the table from the lumbar interspace 4-5 and the symphysis. The per- 
pendiculars are measured and the points at which they meet the table are marked. 
After one exposure is made the patient is removed from the table. A Thoms’ lead 
plate with 1 cm. spaced perforations is placed in the plane of the superior strait as 
indicated by the upper extremities of the perpendiculars mentioned above and a 
second exposure is made. Great care must be exercised in placing the patient squarely 
on the table so that a true roentgenogram of the superior strait will be obtained. 
A perfect picture is one in which the obturator foramina are obscured from view, 
showing that the superior and inferior pubic rami are directly in line. If the patient 



A COMPARATIVE STUDY OF IiIALE AND FEMALE PELVES 
IN CHILDREN WITH A CONSIDERATION OP THE 
ETIOLOGY OP PELVIC CONFORMATION^ 

Daniel G. Mokton, M.D., and Charles T. Hayden, M.D., 

San Francisco, Calif. 

(From- the Department of Oistetrios and Gynecology, University of California 

Hospital) 

I T HAS been well established by the roentgenologic studies of Thorns,^’ ^ 
Caldwell and Lloloy^’ ^ and others that adnlt female pelves vary con- 
siderably in conformation. These authors®'® have shoivn that the varia- 
tions in pelvic shape are significant with respect to the mechanism of 
labor, and that certain types are associated with a high proportion of 
obstetric difficulties. Recently Thoms and Grenlich^ have shown that 
adult male pelves also vary considerably in conformation. These studies 
have brought out clearly that the older definitions of a “normal female 
pelvis” and of a “normal male pelvis” do not hold in many instances. 
Thoms” recent study has also revealed that there are no marked differ- 
ences in the pelvic inlets of men and women, hut that irrespective of the 
particular type, the male pelvis has a smaller capacity than that of the 
female. 

The factors which are responsible for the variations in pelvic shape 
have yet to he elucidated. It would be of great interest to know whether 
all human beings start out with pelves of essentially the same shape, 
which later become molded into one of several characteristic variations, 
or whether the differences found in adults are present in embryonic life. 
In 1899 Arthur Thompson® published the report of a study of 8 fetal 
pelves, 4 of which were male and 4 female. Thompson contended that 
there were characteristic differences in the pelves of the two sexes. It 
seemed apparent from his study that the characteristics of adult male 
and female pelves were present in fetal life. His drawings and photo- 
graphs are quite convincing, yet distortion of the fetal pelvis due to 
dissection and to fixation is very possible, so that it seems unwise to 
accept Thompson’s views unreservedly, especially in view of the small 
number of pelves which he studied. The final form of the pelvis may 
well be influenced by disease, nutrition, general development, and the 
sex hormones. The latter may even be responsible for the final sex 
differences observed in adult male and female pelves. 

It has not been possible to establish a direct relationship between dis- 
ease and pelvic conformation except in two notable instances: rickets 
and osteomalacia. The former produces anteroposterior shortening of 
the inlet and is probably responsible for the majority of the so-called 
platypelloid or flat pelves, a small proportion of which has been reported 
in ever y series. Osteomalacia is the cause of a marked pelvic deformity 

*This study made possible bj' a grant from the Christine Breon Fund. 
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modern roentgenometric methods. Thoms’ classification is somewhat different from 
that of Caldwell and Moloy so that direct compari.son between the two is impossible. 
He found, however, in his study of 107 young girls, 5 to 15 years of age, that 82.2 
per cent had dolichopellic (the anthropoid type of Caldwell and Moloy) pelves. 
While he studied only 7 children less than 10 years of age, all but one of these had 
dolichopellic or anthropoid pelves. The older the children, the smaller the proportion 
of anthropoid pelves became. It would appear from our study and that of Thoms 
that the pelvic inlet in young girls is characteristically a long narrow oval, the 
anthropoid pelvis. It is not strange that basically the human female pelvis should 
approach in shape that of the great apes and primitive peoples. As the child ap- 
proaches sexual maturity, there seems to be a tendency to anteroposterior flattening, 



Anthropoid, type 






Pig. 1. — ^Representations of the pelvic inlet in the four main types of pelves. For 
the sake of simplicity the combination types are omitted. (Adapted from Caldwell and 
Moloy. ) 


so that one finds increasing proportions of gj'necoid pelves. Whether this tendency 
is purely the result of sexual maturation or represents the additional influence of 
extraneous factors such as nutrition, disease, etc., is unknown. This tendencj' toward 
anteroposterior flattening is well illustrated by comparing the incidence of the various 
pelvic tj’pes in children and in adult women (Table II). 

Thomsic made a similar comparison which illustrates the same principle in an- 
other terminology (Table III). 

Wliile the term anthropoid fits the pelvis of the youngster better than any other, 
there are several outstanding differences between the adult anthropoid pelvis, as 
described by Caldwell and Moloy,3> * and that of the child. Fig. 2. The inlet of 
the adult anthropoid pelvis is an oval, with the long diameter running antero- 
posteriorly, while that of the child does not present a smooth oval outline. In the 
latter instance, as the side walls of- the inlet sweep forward they bend inward 
in the regions of the acetabula as if the lateral pelvic walls could not quite with- 
stand the inward thrust of the femoral heads. This feature was seen uniformly in 
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is not squarely placed on the table the pelvic inlet will appear asj-nimetrical and one 
obturator foramen will appear more prominent than the other. 

A roentgen film taken in this manner affords one the opportunity to measure the 
diameters of the pelvic inlet as well as to study its configuration. 

2. The lateral view of the pelvis is taken with the child standing against the nn- 
exposed film, so that the distances between the middle of the symphysis and the 
film, and between the interspace between the fourth and fifth lumbar spines and the 
film are equal. Great care should be taken again in lining up the patient so that 
the trochanters are superimposed one upon the other. A preliminary exposure is 
made rvith the patient in this position; the patient is then removed and the Thoms’ 
lead plate placed in the plane of the midpelvis and a second exposure made. 

This exposure gives a lateral view of the pelvis with the trochanters superimposed. 
The centimeter dots are in scale with the midpelvis so that a .definite check of the 
anteroposterior diameter of the inlet can be made by mensuration. It is also pos- 
sible to study the lateral bore of the pelvis, the width of the greater sciatic notch, 
the configuration of the sacrum, and the size and shape of the ischial spines. 

Because of lack of understanding and lack of cooperation on the part of the 
3 munger children studied, it was necessaiy to take some of the lateral views with the 
children Ijdng on the table on their sides. Precautions similar to those emploj'ed 
for the standing position were taken to place the lead plate in the midpelvic plane. 
Maintenance of the correct position on the table was facilitated bj" placing sandbag 
supports at suitable points. 

3. The subpubie angle was filmed according to the method advised bj- Pettit and 
others.!* The patient lies on her back on the table. The x-raj' tube is aimed at the 
pelvic outlet by tilting it to an angle of 30 degi'ees. The resultant picture permits 
measurement of the subpubie angle bj' a geometric protractor and gives an idea of 
the splaj" of the side walls of the pelvis. 

RESULTS 

It was impossible to obtain perfect pictures in many instances, par- 
ticularly among the younger cliildren, but the majority of the pictures 
were satisfactory for the determination of pelvic type. The diagnoses 
of pelvic types were based upon the definitions set down by Caldwell and 
Moloy,^’ ^ with special reference to the shape of the pelvic inlet. There 
were, however, certain variations seen in the pelves of the younger chil- 
dren which will be commented upon later. Caldwell and IMoloy have 
constructed a diagram, of which Fig. 1 is a copy, which illustrates 
clearly and succinctly the types into wliich they have divided pelves. 
While only the characteristic inlets are represented in the diagram, 
their classification is based upon a consideration of other features also, 
such as the width of the saerosciatic notch, the subpubie angle, the splay 
and bore of the pelvis, etc. These features have likewise been noted 
in this study. In addition many different diameters have been measured. 
The points of interest which have come out of these notations will be 
commented upon in the appropriate places. 

The results which were obtained in the 59 girls are given in Table I. 

Of the entire number of 59 girls, 42, or 71.2 per cent, had anthropoid pelves, 
and in 10 others the pelves exhibited anthropoid tendencies although thej’’ could not 
be called pure types. In 6 cases the pelvic inlet was gjmecoid in configuration. 
Three of these 6 children were older girls, 14 and 15 j'ears of age. Of great interest 
is the fact that in 36 of the 37 girls 11 years old or younger, the pelves were either 
purely anthropoid in shape or exhibited marked anthropoid tendencies. (See foot- 
note' to Table I.) 

A similar finding has been recorded by Greulich and Thoms,io who- as far as we 
are aware, are the onlj' other observers -who have studied the pelves of children bj’ 
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tlie pelves of the children wlio were still in tlieir pre-puberty years. On tlie wliole, 
the posterior lialf of the cliild’s pelvis has almost a gj’necoid configuration, wliile 
the anterior half is distinctly anthropoid. Tliis was noted particularly in the 
younger children, 5 and d years of age. In several of these, while the greatest 
transverse diameter of the inlet actually exceeded the anteroposterior diameter, 
the general conformation was that described above, and suggested immediately the 
anthropoid tj-pe. However, this group has been classified as gjmeeoid-anthropoid 
in order to conform as closely as possible to the classification of Caldwell and 
Moloy. 
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Table I 


AGE 

ANTHEOPOID 

GYNECOID- 

ANTHROPOID 

ANTHROPOID- 

GYNECOID 

GYNECOID 

ANDROID- 

ANTHROPOID 

5 and less 

5 

4* 




6 

2 





7 

4 





s 

6 





9 

O 

O 





10 

3 





11 

9 



1 


12 

5 

1 


1 


13 


2 


1 

1 

14 

1 


2 

1 


15 

4 


1 

2 


Total 

42 

7 

3 

(5 

1 

Percentages 

71.2 

ll.S 

5.1 

10.2 



* These four pelves looked exactly like the five classified as anthropoid in this age 
group, but are classified here because the transverse diameter of the inlet was slightly 
greater than the anteroposterior diameter of the inlet. 


Table II 


TYPES OF PELVIS 

CHILDREN 

5-15 

59 CASES 
(PER CENT) 

U. C. SERVICE 
410 CASES 
HAYDENll 
(PER cent) 

CALDWELL 

MOLOY-* 

215 CASES 
(PERCENT) 

PETTIT AND 
OTHERS!* 

100 CASES 
(percent) 

Gynecoid 

10.2 

54.0 


51 

Gynecoid-android 


9.0 



Gynecoid-anthropoid 

ll.S 

C.O 

4.6 


Android 


2.0 

11.6 

21 

Android- gjnecoid 


2.0 

5.1 


Android-anthropoid 


0.7 

3.7 


Anthropoid 

71.2 

16.0 

11.6 

IS 

Anthropoid-gyne- 

5.1 

2.0 

6.5 


coid 





Platypelloid 


4.2 

6.0 

5 

Asymmetrical 


2.0 


5 


Table III 


TYPE 

104 

STUDENT 

NURSES 

582 

CLINIC 

WOMEN 

107 

CHILDREN 

Uolichopellic 

73 % 

37.3% 

S2.2% 

Mesatipellic 

13.5% 

27.5% 

9.3% 

Platypellic 

13.5% 

35.2% 

S.4% 


Table IV 


AGE 

ANTHROPOID 

GYNECOID- 

ANTHROPOID 

ANDROID- 

ANTHROPOID 

5 

1 

1 


7 

3 



8 

1 



9 

1 



10 

1 



11 

1 



12 

2 



13 

2 



14 

2 



15 



1 

Total 

14 

1 

1 
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In one respect only was a difference observed in the pelves of the two sexes, and 
as the number of observations is as yet so small one does not know how much 
importance to attach to this difference. The greatest transverse diameter of the 
inlet in the young boys was, on. the average, closer to the sacrum than was that 
in the young girls. This fact was revealed by comparing ' the following quotients 



Fig. 4, — A typical case study in a 7-year-old boy. Note the similarity to the findings 
in the young girls as shown in Pigs. 2 and 3. 


in the two sexes; AP/AS, where AP represents the anteroposterior measurement of 
the inlet and AS represents that portion of the AP diameter lying anterior to the 
greatest transverse diameter of the inlet. Thus, the longer the AS, the smaller the 
quotient, and the closer the greatest transverse diameter to the sacrum. The aver- 
age of the quotients in the 16 boys was 1.507 j for the boys under 12 years of 
age, 1.538. The average of the quotients in 25 girls under 12 years of age was 
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At the present time ^ye are engaged in studying the pelves of pre-adolescent and 
adolescent boys. To date 16 boys between the ages of 5 and 15 years have been 
studied. The results are given in Table IV. 




Fig. 3 
character 


istic oval 


A typical case study in a 9-year-old girl, 4 feet 5 inches tall, showing the 


inlet with tiie inward bulge in the acetabular regions, the wide 


sacrosciatic notch, and the relatively high pelvis with rather narrow subpubic angle.- 


The pelves uniformly were of the anthropoid type similar to that described for 
the girls, with the exception of one in a boy 15 years old in which distinct android 
tendencies were seen. Indeed, the pelves of boys who were 11 years old and 
younger, that is, those boys in the frankly pre-puberty age group, were indis- 
tinguishable from those of the pre-pubertal girls. Not only was this true in regard 
to the shape of the pelvic inlet, but also with respect to the sacrosciatic notch, the 
subpubic angle and the general appearance of the bones. 
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contours to the anthropoid pelvis of adults; tliat the greater part of the 
evolution of the pelvis to its final characteristic male or female form 
takes place at about the time of pulierty and is therefore probably due 
to sexual factors although there may be inherent differences in the pelves 
of the two sexes before puberty. Other factors than sex undoubtedly 
play a role because the final form of tlie pelvis in adult Avomen and men 
Ave knoAv to be quite variable. As to hoAV these factors operate Ave are 
. .still in ignorance. 

Although not many of the children studied had matured sexually for 
more than tAvo or three years, tlie pelves of tlie children of post-puberty 
age exhibited definite changes from those of the younger children, and 
distinct differences betAveen the tAvo sexes Avere seen. In the older girls 
the gynecoid tendency (primarily, an anteroposterior flattening of the 
inlet) Avas much more prevalent than in the younger girls. In the older 
boys the pelvic inlet looked not unlike the anthropoid inlet seen in the 
. older girls. The features AA'hich distinguished the older boys’ pelves 
) from those of the young boys and from the female pelves Avere the per- 
ceptibly increased heaviness of the bones, the greater height of the 
, pelvis, and the generally narroAver subpubic angle. What appeared to be 
' even more characteristic than actual narroAvness of this angle Avas the 
' greater height of the symphysis pubis. This necessitated a baelcAvard 
i displacement of the available space at the pelvic outlet. We Avere unable 
to observe any particular narroAving of the sacrosciatie notch, a feature 
Avhich has been designated by many as one of the chief points of differ- 
entiation betAveen male and female pelves. We did note, hoAvever, that 
the sacrum of the older boys seemed to angle doAviiAvard in a Avay not 
seen in the female pelves, so that, Avith the comparative narroAvness of 
the subpubic angle the male pelvis exhibited a definite narroAving and 
consequent diminution in capacity toAvard the outlet. This feature is 
illustrated in Fig. 6. 

SUJIMARY 

The pelA^es of 59 girls and 16 boys betAveen the ages of 5 and 15 years 
Avere studied roentgenologically by a modification of the Thoms’ method. 

In 42 (71.2 per cent) of the girls and in all of the boys, the pelvic 
inlet Avas anthropoid or doliehopellic in type. In 10 other girls, Avhile 
the pelves Avere not of the pure anthropoid type, marked anthropoid 
characteristics Avere observable. 

In all except one of the children of pre-puberty age (11 years or less), 
both girls and boys, the pelvic inlet Avas essentially anthropoid in type. 
Uniformly these inlets exhibited an iiiAAmrd bulge in the regions of the 
aeetabula. 

The pelves of the prepubertal children Avere indistinguishable Avith 
respect to sex, except for a possible difference in the position of the 
greatest transverse diameter of the inlet. 

In the children of post-pubertal age, there Avere definite developments 
in the pelves AA'hich distinguished them from those of. the younger chil- 
dren; there Avere also marked differences betAveen the pelves of the tAVO 
sexes. 
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1.610, a considerably larger figure. Thompson observed that such a difference 
existed between the two sexes in the fetal pelves which he studied. Furthermore, 
adult male pelves characteristically differ from adult female pelves in having 
smaller posterior segments at the inlet. Hence, while on the films the pelves of 
the young boys and girls appear identical, measurement reveals a possible charac- 
teristic difference, present earlj’’ in life, before the changes of puberty. 



Fig. 5. — Left: Pelvic inlet of a boy 11 years old. Right; Pelvic inlet of a boy 
10 years old. Note the marked similarity to the inlet of young girls as illustrated in 
Pigs. 2 and 3. 




Female 


K/Iale 


Fig. 6. 

DISCUSSION 

"While the small number of individuals studied does not justify sweep- 
ing conclusions, the findings suggest that all human beings, male or 
female, are born with pelves which are most nearly comparable in their 
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comprising 48 women with ovarian failure reported that “in no case 
was there any definite evidence of stimulation of ovulation by equine 
gonadotropic hormone.” 

Eeports from our clinic^ were among the first to call attention to the 
fact that chorionic gonadotropins Avere not true ovarian stimulators. 
With this experience as a background, we have been cautious to avoid 
any uncritical enthusiasm regarding the equine gonadotropins.® We 
haA’^e questioned repeatedlj’- the likelihood of the majority of patients 
AAuth ovarian failure responding to gonadotropic substances, regardless 
hoAV pharmacologically effective they Avere, since no proof had been sub- 
mitted that the genesis of most ovarian failure is due to primary 
pituitarj”- failure. In instances, Avherein ovarian failure results from 
inadequate pituitarj’- stimuli, the administration of potent and qualita- 
tively ample gonadotropic extracts may permit successful complemental 
circumvention, at least temporarily, of the pituitary failure. 

It has been our belief that before a true and equitable evaluation of 
gonadotropic therapy is possible, our knoAvledge of functional pathologj" 
and clinical diagnosis must be expanded; Ave must recognize the etiologic 
factors, endocrine and nonendocrine, Avhieh are invoWed in the produc- 
tion of ovarian failure, and we must be able to diagnose and segregate 
the causative factor or factors in the individual patient Avho requires 
therapy. 

Diagnostic methods at present are not sufficiently practical or con- 
clusive to permit in many instances a clear-cut differential diagnosis as 
to the pathogenesis of ovarian failure. While it is relatively easy to 
recognize hypothyroidism as a primary cause of ovarian failure, Ave 
cannot gauge the degree or character of the failure of the ovaries by the 
severity of the metabolic disturbance; at times the failure may be only of 
gametopathic character, Avhile in other instances it may be funda- 
mentally endoerinal." Microscopic studies of bits of endometria secured 
by biopsy Avithin the first tAvelve to eighteen liours after the onset of 
floAA'ing yield valuable diagnostic data and may permit fairly safe as- 
sumptions as to the occurrence or nonoccurrence of OAUilation. Minor 
grades of ovarian failure cannot be recognized by these studies. The 
end results of ovarian failure reflected in the architecture of the endo- 
metrium yield no clues as to the cause of this failure. Data of essentially 
the same diagnostic import but Avith, perhaps, more limitations are 
secured from time-consuming and laborious determination of daily 
urinary titers of the pregnanediol-complex (one of the metabolic 
products of progestin). We do not believe that quantitation of this 
compound permits a numerical expression of the severity of OAmrian 
failure. Our ability to establish the leAml of pituitary function is ex- 
tremely limited. Roentgenograms of the sella turcica done routinely 
supply significant data in only about 2 per cent of the patients. Estima- 
tions of gonadotropic titers in the blood and urine have proved notori- 
ously unreliable. One of our greatest needs at present in the diagnosis 
of the cause of OAmrian failure is an accurate and practical method for 
the quantitation of gonadotropic titers in the blood. This desired diag- 
nostic aid AA'ould permit tlie segregation of hypopituitaiy OAmrian failure 
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These findings suggest that both males and females start out life with 
pelves Avhieh are identical in type and that the major differences ob- 
served in adult male and female pelves do not appear until puberty and 
are therefore due to the influence of the sex hormones. 

This study does not suggest a reason for the variations seen in the 
adult pelves of either sex, but other factors than sex, such as nutrition 
and disease, probably play major roles. 
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SOME OBSERVATIONS ON THE GYNECIC EMPLOYMENT OF 
EQUINE GONADOTROPINS’'' 

E. C. Hamblen, M.D., Durham, N. C. 

(From the Endocrine Division of the Department of Obstetrics and Gynecology, 
Duke University School of Medicine and Dul:e Eospital) 

D uring the past decade alternate enthusiasm and pessimism have 
characterized clinical studies of gonadotropic therapy. At present, 
chorionic gonadotropins’"® have few champions among gynecologists : 
consensus of opinion denies their ability to induce ovulation in hypo- 
functioning ovaries. Pituitary gonadotropins t have not been available 
commercially in sufficient concentrations to warrant any significant 
clinical expectations. The clinical availability of equine gonadotropins,t 
a natural result of the important studies of Davis and Koff,^ aroused 
considerable clinical interest. The fact that, as Davis and Koff demon- 
strated, these substances were capable of inducing ovulation in healthy 
women, i.e., those with receptive ovaries, led to enthusiastic therapeutic 
expectations and to a number of reports of successful treatment of 
women with irregularities of bleeding and sterility. Critical objective 
studies by Huber and Davis^ and by Gray® of the responses of women 
with spontaneous ovarian failure to therapy with equine gonadotropins 
have indicated that in some instances apparently normal ovarian re- 
sponses have resulted. Erving, Sears and Rock,"* however, in a study 

*Read by invitation at a meeting: of the Chicago Gynecological Society, October 

IS. into. 

®*Preparecl from pregnancy-urine, commercial preparations inclutle antuitrin-S, 
foUutein, APL. 

tPreparecl from the pituitary glands of animals, commercial preparations include 
maWrity factor, gynatrin. 

tPrepared fi-om tlie serum of pregnant mares, commercial preparations include 
antex, gonadogen, gonadin, antcron. 
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juvenile; entire lengtli of tlie uterus and cervix ^Yas 1 inch; tlie cervix measured 
approximately % inch. Ovaries could not be felt. The vaginal epithelium was of 
immature type. Span exceeded height and lower measurement exceeded upper 
measurement. Basal metabolic rate was -4 per cent. Eoentgenogram of the sella 
turcica was normal. Epiphyses of the long bones were open and the osseous age 
was estimated to be 14 to 15 years. 




Pig. 2. — Endometrial responses of Patient 1 . 


The x^atient’s treatment and her responses to it were as follows: She was given 
100 E-.tr. of pituitary gonadotropins (maturity factor) every day for three weeks. 
During this therapy no significant responses occurred except a biphasic fluctuation 
in the leucocytes of the vaginal smears. Following this therapy she received 100 
mouse units of equine gonadotropins (antex) every other day for twenty days, a 
total dose of 1,000 mouse units. After ten days of this treatment, a definite enlarge- 
ment of the cervix and uterus was made out, and the left ovary was jralpable for the 
first time, its size being estimated to be one-half inch in diameter. At the con- 
clusion of this series of treatment, the ovary wms thought to be cystic and to be 
about 1 inch in diameter. The right ovary was not felt. At the end of treatment 
the uterus measured 2 inches in depth and the cervix had changed from one of a 
flat character to a well-developed cone. A study of the biopsy of the endometrium 
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from those of other causes. It would seem inconsistent with rational 
therapy to give gonadotropins to patients having initially high gonado- 
tropic titers in their body fluids. Such a condition (increased gonado- 
tropic titers of bodj^ fluids) is said to occur in association with late 
ovarian failure of the primary and intrinsic sort and under these circum- 
stances Watson, Smith and Kurzrok® have shown that the ovaries are 
refractive not onlj^ to the intrinsic gonadotropins but also to large 
amounts from extrinsic sources. 

The purpose of this communication is the presentation of some oli- 
servations upon the clinical use of equine gonadotropins in the attempted 
treatment of ovarian failure. No intention exists of reporting a com- 
plete resume of this experience. An attempt will be made to outline and 
develop certain general principles related to the clinical uses and limita- 
tions of the gonadotropins in gynecie practice. 

THE TREATMENT OF ADOLESCENT HYPO-OVARIANISM 

Classical adolescent hypo-ovarianism is one of the most clear-cut syn- 
dromes in endocrine gynecology. The s.ymptoms, signs, and clinical 
course of patients with early ovarian failure are too well known to 
justify detailed description. No or minimal sexual maturation occurs. 
The internal and external genitalia remain infantile or juvenile in size 
and character. Adolescent differentiation of the breasts does not occur 
or progresses to a minimal degree. Menarehe does not occur. The 
skeletal pattern is commonly a characteristic one with the span exceeding 
the height and the lower measurement exceeding the upper measurement. 
The epiphyses of the long bones remain open well past the seventeenth 
or eighteenth year of age and there develops frequently a characteristic 
statural overgrowth. 

It is assumed commonly that the ovarian failure of these patients is 
intrinsic to the ovaries, i.e., the ovaries are regarded as being struc- 
turally incapable of responding to the tropic influences of the pituitarjL 
The fact that these individuals often grow taller than normal women 
is taken to be evidence that no pituitary failure (certainly of the growth- 
proihoting function) exists. Doubtlessly, these assumptions are true in 
general, but the fact that signiflcant therapeutic results have been 
secured in an occasional patient who possessed all the classical symptoms 
and signs of this syndrome suggests that pituitary failure of the 
gonatropie functions may coexist with normal pituitary function as re- 
gards growth-promoting influences. A therapeutic trial of gonadotropic 
therapy in this syndrome is necessary, therefore, to establish the need 
for pituitary therapy, i.e., the presence or absence of pituitary failure 
(gonadotropic). 

The following ease is reported as an instance in which there occurred 
a successful response to equine gonadotropie therapy : 

Case 1. — G. E., colored, single, aged 17 years, was seen first in the Endocrine 
Division Oct. 13, 1937, because of delayed menarehe, statural overgrowth, and 
sexual underdevelopment (Fig. 1). Gynecologic and endocrine surveys j-ielded the 
following data: The breasts were hypoplastic. The axillary and pubic hair were 
scanty. External genitalia wore of juvenile type. The uterus and cervix were 
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metabolism tests, the results of which ha.cl ranged from -32 per cent prior to tlierapy 
to -12 per cent under thyroid therapy'. Endocrine and gynecologic surveys yielded 
the following data: Pubic and axillary hair were scanty, having appeared at 
about twelve to thirteen years of age. Breasts showed preadolescent hypoplasia. 
There was minimal feminine padding. There was a slight hypertrophy of the 
clitoris, otherwise the external genitalia were small. Vagina was of normal depth, 
but markedly narrow in its lumen. Uterus and cervix together did not exceed 1 cm. 
in greatest diameter. Ovaries were not felt. Span exceeded height by 4 inches. 
Lower measurement exceeded upper measurement by 11 inches. Basal metabolism 
was -13 per cent. Eoentgenogram of the skull showed the sella turcica flat, hut 
without evidence of erosion. Roentgenogram for osseous age evaluation indicated 
that all the epiphyses were open, the osseous age being estimated at sixteen years. 
Urinary titrations for sodium pregnanediol glucuronide and for 17-ketosteroids 
were done on 12 consecutive twenty-four-hour specimens. There was no excretion 
of sodium pregnanediol glucuronide. The average daily excretion of 17-ketosteroids 
was 27 I.U. 

Therapy' was begun Oct. 12, 1939, and for the next six weeks the patient received 
equine gonadotropins (antei-on) 400 I.U. three times weekly'. A month of rest 
from therapy followeil. Beginning Jan. 11, 1940, and for the next four weeks the 
patient received equine gonadotropins (anteron) 800 I.U. three times weekly. No 
signifleant clinical responses occurred. One and one-half months of rest were 
given. Estrogenic therapy was begun April 22, 1940. The patient was given 
estradiol dipropionate (di-ovocyliii) 2.5 mg. (15,000 E.U.) every' two days for 
eight weeks. Definite enlargement of the breasts resulted. Slight enlargement of 
the uterus and cervix was observed. Estrogenic therapy was continued in the same 
dosage three times a week for another six weeks. Examination on Aug. 21, 1940, 
indicated continued adolescent .development of breasts. The uterus was definitely 
enlarged to about one-half adolescent size. On Aug. 23, 1940, the patient had her 
first episode of bleeding. Following the conclusion of this episode of bleeding, 
the patient was started on cyclic gonadotropins (anteron). Responses to this ther- 
apy have not been evaluated as yet. 

Despite intensive gonadotropic therapy of these two patients no 
significant ovarian responses occurred. It may be assumed that the 
ovaries of these patients were refractive, tliat they had not failed be- 
cause of a pituitary deficit, but because of structural inadequacy and 
that, doubtlessly, the pituitary function of both was essentially normal. 

The next case is reported because the patient failed to respond to 
pituitary fractions and equine gonadotropins over a period of four 
years, and then, after intensive estrogenic therapy, gave significant 
ovarian responses to equine and chorionic gonadotropic therapy. The 
patient lacks many of the characteristic stigmas of classical adolescent 
hypo-ovarianism as her record will indicate. The fact that she was 
of dwarfish stature seemed to justify our diagnosis of adolescent hypo- 
pituitarism, but she failed to respond to pituitary therapy until after 
adequate estrogenic thera.py had been given. 

Case 4. — ^kliss S. E., aged 22 years, was seen first in the Endocrine Division Aug. 
24, 1936, because of Relayed menarche and statural retardation. Gynecologic and 
endocrine surveys yielded the following findings (Fig. 3) : Moderately well- 
developed breasts and pubic and axillary crines; slightly hypoplastic external geni- 
taba, a small juvenile cervix and uterus, % normal size; ovaries not palpable; in- 
crease in span over height of 2% inches. The basal metabolism was -3 per cent. 
Roentgenograms of the sella turcica were negative. Osseous age was estimated 
roentgenologically at thirteen to thirteen and one-half years. An endometrial 
biopsy secured hypoestrogenic (atrophic) endometrium. 

The early therapeutic record of the patient was as follows: Pituitary gonado- 
tropins (maturity factor) and posterior pituitary extract (obstetrical pituitrin) 
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done at the conclusion o£ this series of therapy indicated a good estrogenic response 
(Fig. 2, A). A biopsy of the endomctriuin was impossible before treatment because 
of tlie marked uterine hypoplasia. No bleeding followed therapy or the biop-sy. 
No therapy was given for the subsequent four weeks. Tlicn a second series of 
equine gonadotropins was given over a period of six weeks. The i)atient received 
3,400 mouse units of equine gonadotropins (antex), the individual dose being 200 
mouse units. Increase in the size of the uterus occurred during this therapy so 
that at the end of therapy the uterus measured 2% inches in dcptli. At the con- 
clusion of tiierapy an endometrial biop.sy was done, and study of the tissue obtained 
indicated a normal progestational endometrium (Fig. 2, B). Two days after the 
biopsy the first menstrual period of the patient began and lasted five days. 

No further treatment was given. Twenty-six days after the onset of the patient’s 
first period another endometrial biopsy was taken, the study of which showed a 
normal late estrogenic endometrium (Fig. 2, C). Fourteen days later another 
biopsy was taken. The endometrium secured at this time showed a good progesta- 
tional response (Fig. 2, I)). A menstrual period began the next day and lasted 
seven days. The subsequent course of the patient’s bleeding was normal witli cyclic 
menses continuing. Sexual maturation occurred rapidly. About 6 months after 
the patient’s treatment ended, all the epiphy.ses were closeil. 

The next two eases to he presented arc those of similar patients with 
classical adolescent hypo-ovarianism. These patients, however, failed 
to respond to equine gonadotropic therap.y. Their dosage and its dura- 
tion were far in exce.ss of those given the first patient. 

Case 2. — ^Miss E. 11., aged 10 years, was seen first in the Endocrine Division, 
.July 10, 19.30, because of delayed adole.scence and menarche. Gynecologic and endo- 
crine surveys yielded the following data: Axillary and pubic hair were essentially 
normal in amounts (having appeared four or five years previously). Breasts were 
of preadolescent hypoplastic nature. Feminine padding was minimum. Span 
exceeded height by IV-i inches while lower measurement exceeded upper measure- 
Tiient by <Sy-i inches. External genitalia were hypoplastic. Vagina was 10 cm. in 
depth. Uterus and cervix did not exceed 2 cm. in greatest dimensions. Ovaries 
were not palpable. Basal metabolism was -3 per cent. Eoontgenogram of the 
skull showed the sella turcica to be normal. O.sseous age estimated roentgenolog- 
ically was delayed some several years, all epiphyses being open. Urinary titrations 
for sodium pregnanediol glucuronide and 17-ketosteroids (androgenic metabolic 
products) done daily for a period of fourteen days indicated the total excretion 
of the former during this time was 1 0 mg. and the average daily excretion of the 
latter was 18 I.U. 

Therapy was initiated Aug. 3, 1939, and for the next ensuing six weeks the 
patient was given 200 I.U. of equine gonadotropins (gonadogen) and 300 E.U. of 
pituitary gonadotropins (maturity factor) every two days. No significant clinical 
responses were observed. A respite fi-oni therapy was allowed for six weeks. Be- 
ginning Oct. 27, 19.39, and for the ensuing six weeks equine gonadotropins (anteron) 
were given every two days in amounts of 400 I.U. No significant clinical responses 
were observed. A rest period of eight weeks was given. Beginning March 11, 1940, 
and for the next ensuing six weeks the patient was given equine gonadotropins 
(anteron) in doses of 800 I.U. every two days. No evidence of ovarian stimulation 
was secured. On April 24, 1940, estrogenic therapy was initiated. For the next 
.“ixtecn weeks the patient received estradiol dipropionate (di-ovoe 3 din) 2.5 mg. 
(15,000 E-.U.) every three days. During this therapy breasts increased to the 
areolomammary state and the uterus to two-thirds normal size. Beginning Aug. 
22, 1940, similar therapy was initiated at two-daj’ intervals and was to be con- 
tinued for six weeks following vvhich an additional trial of equine gonadotropins 
was to bo made. 

Case .3. — Mrs. M. E., aged 20 jmars, para 0-0-0, was first seen in the Endocrine 
Division Aug. 2, 19.39, because of delaj'ed adolescent development and failure of 
menarche to occur. The patient gave a history of having had repeated basal 
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were given in doses of 2 c.c. nnd 0.5 c.c., respectively, tliree times weekly from 
Aug. 28, 193G, to Sept. .30, 1936. At this time posterior pituitnry extract was dis- 
continued and the pituitary gonadotroirin was continued until Dec. 1-1, 1936. No 
clinical responses were ob.served. From Dec. 1-1, 193(), to March 1, 1937, an unfrae- 
tionated anterior pituitary extract (polyansyn) was given in doses of 2 c.c. three 
times weekly. No clinical responses occurred. From Alareli 1, 1937, to June 9, 
1938, no treatment was given the patient e.\'ccj)t small amounts of thyroid sub- 
stance and estriol glucuronide (emmenin). No signiticant clinical rc.sponses occurred. 

The remainder of the patient’s therapy and ovarian responses are given in Fig. 4. 
During the four years of observation and treatment, the patient gained approxi- 
mately 1 inch in height and l^/j pounds in weight. Ejiiphyseal age advanced to 
normal. 

The striking observation in this case is tliat no significant responses 
occurred to treatment -with gonadotropins until uterine growtli and 
proliferation and cyclic bleeding had been produced by inteiLsive cyclic 
sterol therapy (embracing estrogens and progc.stcrone) and until the 
combined use of eciuinc and eliorionie gonadotropins ivas instituted. 
This patient’s record -would seem to indicate that receptivity of the 
ovaries to pituitary stimidi may be in some way associated with the ade- 
quae.Y of endometrial function. This association may be by way of the 
reciprocities of the ovaries and the endometrial metabolism of sterols. It 
certainly suggests the advisaliility of repealed tberapeutic tests of gona- 
dotropic therapy in patients of this ty]ie after uterine growth and 
endometrial priming liave lieeu obtained from sterol therapy. 

No doubt exists in our minds concerning tbc completeness of the 
ovarian response of tliis iiatient. since a ])rcgnancy occurred as the im- 
mediate result of gonadotropic therapy. This was jiroved by an endo- 
metrial biopsy which secured chorionic villi. No bleeding followed this 
biopsy. No subsequent abortion occurred. It may be assumed that the 
product of conception Avas removed by the biop.sy forceps. The patient 
has had amenorrhea from June until the present time (October). There 
has been no uterine enlargement indicative of continued pregnancy. 

THE TREATMENT OF FUNCTIONAL UTERINE BLEEDING 

We have been unable to rely upon gonadotropic therapy to regulate 
acyclic flowing. Even Avhen specific ovarian responses, as judged by 
endometrial findings, have followed this form of treatment, cyclic bleed- 
ing frequently did not ensue and, in fact, on some occasions no bleeding 
occurred. We have been impelled, therefore, to employ frequently cyclic 
sterol therapy for the regulation of bleeding, reserving the use of 
gonadotropins for attempts at pregnancy in those patients in Avhom 
attendant sterility was undesired. 

Ten young women, whose ages ranged from 16 to 31 years, and Avhose 
common menstrual symptom was amenorrhea, primary in 7 instances, 
were treated, each with one or more series of equine gonadotropins. 
None of these patients bled during or folloAving therapy. No significant 
ovarian or endometrial alterations were observed. 

Since our results Avith gonadotropic therapy Avhich embraced the use 
of equine gonadotropins alone had not been encouraging either from 
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Fig. 3. — Statural and developmental status of Patient 4. 
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Pig. 4. — ^Therapeutic and progress record of Patient 4. 
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Case 5. — Mrs. M. 0., aged 26 years, para 0-0-0, was first seen in the Endocrine 
Division Oct. 24, 1939, because of metrorrhagia of eight months’ duration. The 
patient gave a history of recurring episodes of oligomenorrhea, cyclic menses and 
metrorrhagia since her menarche at 13 years. Gynecologic and endocrine surveys 
showed nothing particularly unusual except for symmetrical obesity. Basal metab- 
olism was -14 per cent. Tlie menstrual irregularity was treated by curettage followed 
by cyclic employment of oral sterols for four months. Cyclic bleeding resulted. 
Biopsies of the endometrium taken at the onset of these episodes of bleeding all 
indicated estrogenic bleeding. 

Therapy wuth cj'clic gonadotropins was begun June 2, 1940. Eig. 5 presents 
graphically the details of this therapy and the endoTiietrial responses to it. 
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TREATMENT OF OVARIAN STERILITY ASSOCIATED ^VITH CYCLIC BLEEDING 

Three -vvomeii whose ages ranged from 25 to 40 years and whose symp- 
toms included ovarian sterility and cyclic bleeding were treated with 
1 or 2 series of cyclic equine gonadotx’opins. None of them became preg- 
nant. One of these women illustrates the definite existence of ovarian 
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the point of view of subsequent ovarian responses or as judged by regula- 
tory effects on acyclic bleeding, a system of combined therapy employ- 
ing both equine and chorionic gonadotropins in one-two order was de- 
vised.® In this system equine gonadotropins were administered daily 
during the first ten days of treatment (beginning on the fifth or sixth 
day of the bleeding cycle, if one existed) and chorionic gonadotropins 
were given daily during the last ten days of treatment. An interval of 
seven days following conclusion of therapy was reserved for bleeding. 
Following this interval another series was given, if it was deemed ad- 
visable. (The details of this form of therapy, including dosages em- 
ployed, are presented in the graphic charts of Cases 4, 5, 7, and 8.) 

The most satisfactory results we liave secured from any form of 
gonadotropic therapy have followed this combined one-two system. 
Nineteen young women, whose ages ranged from 14 to 31 years and 
whose common gynecologic complaint was menometrorrhagia, related by 
diagnostic studies to estrogenic bleeding (failure of ovulation) were 
treated by this sj'stem. Five of these women responded specifically to 
this therapy, as judged by the induction of progestational differentiation 
of their endometria. It should be reported that only 2 of these 5 patients 
continued to bleed from progestational endometria following discon- 
tinuation of treatment. The remaining 3 experienced a return of acyclic 
estrogenic bleeding. 

Nine young women, whose ages ranged from 25 to 36 years, and 
whose common gynecologic complaint was oligomenorrhea related bj" 
diagnostic studies to estrogenic bleeding, were treated similarly. Three 
of these women responded specifically to this therapy as judged by the 
occurrence of progestational differentiation of their endometria. One 
of these experienced a return of estrogenic bleeding of oligomenorrheic 
character after treatment was discontinued. One became pregnant. 
The follow-up record of the other one is lacking. 

These data indicate that even in the small group of patients, in which 
positive ovarian responses follow therapy, the cure of their ovarian fail- 
ure is not necessarily permanent. It is no doubt true that, when hypo- 
pituitary function is the cause of ovarian failure, continued substitution 
at the pituitary level is just as necessary to maintain fertile cycles as 
continued substitution at the ovarian level in patients with primary 
ovarian failure is to maintain cyclic bleeding. Continued .substitution 
at the pituitary level with our present commercial preparations is im- 
possible not only because of cost, but also because of antibody forma- 
tion and consequent phenomena of inverse responses. 

The exact modus operandi of this one-two system of combined gonado- 
tropic therapy is not known. It has the support, however, of the studies 
on monkeys of Engle and Hamburger^® who found a similar therapeutic 
regime necessary for specific ovarian responses. Biittner” has had sim- 
ilar clinical experiences. 

The following ease is cited because it illustrates the fact that the 
cyclic employment of sterols and of ’ gonadotropins often is necessaiy 
for the complete handling in functional menometrorrhagia. 
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Case 7. — Mrs. L. E., aged 3.^ years, para .'>-.3-0, was seen first in the Endocrine 
Division Sept. 2, 19.37. During the jmtiont’.s previous five j’cars of marriage, 3 
abortions iiad occurred at approximately the third month of gestation. Endocrine 
and gynecologic surveys were essentially negative except for clinical hypothyroidism. 
The patient’s basal metabolic reading when seen first was -21 per cent. 

During a two-and-one-half-ycar period of study no pregnancy occurred, despite 
the fact that metabolic irregularities were adjusted by thyroid substance to full 
clinical tolerance. These studies, presented in part in Fig. 7A, indicated ovarian' 
failure which was not overcome by thyroid therapy. 



On April 22, 1940, a series of combined gonadotropic therapy was instituted 
which led to a pregnancy. Fig. 7B presents graphically the clinical record from 
this time on, including therapy and urinary titrations for 17-ketosteroids and sodium 
pregnanediol glucuronide. This record covers the cycle preceding pregnancy, the 
pregnancy and the patient’s spontaneous abortion July 30, 1940. 

Case 8. — Mrs. M. McC., aged 25 years, para 0-0-0, was seen in the Endocrine 
Division July 11, 1939, because of inability to conceive during her five and one-half 
years of marriage. She had had previously various diagnostic procedures, but no 
endocrine investigations or therapy except thyroid substance. The patient’s last 
steribty investigation had included a tubal insirfllation about two and one-half years 
previously. 
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refractivity. This is relatable doubtlessly to the climacteric process, 
as the patient was 40 jmars of age. Her case record follows : 

Case 6. — Mrs. A. G-., aged 40 j'ears, para 0-0-0, was seen lir.'jt in the Endocrine 
Division July 5, 1939, because of her inability to conceive during her eight years 
of marriage, during six of which no contraception had been practiced. Endocrine 
and gynecologic surveys indicated no apparent cause of the patient’s sterility except 



an acute angulation of the cervix and ovarian failure as indicated from the hor- 
monal titrations presented graphically in Fig. 6. The acutely angulated cervix made 
endometrial biopsy impossible. The patient’s basal metabolic rate was —1 per cent. 
Tubes were patent when examined by uterosalpingography with lipiodol. The hus- 
band’s urologic and endocrine surveys were negative. 

Two cyclic series of equine gonadotropins failed to remedy the ovarian failure 
as judged by urinary titers of sodium pregnanediol glucuronide (Fig. 6). 

Three patients with ovarian sterility and cyclic menses were treated 
with combined one-two gonadotropic therapy. All 3 of these patients 
became pregnant promptly, in fact, during the first series of treatment. 
The ease records of 2 of these patients are presented. 





.■>08 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


COMMENTS 

We are convinced that there is a limited role in gynecic therapy for 
the gonadotropins. The use of gonadotropins is not the therapeutic 
solution to the majority of instances of ovarian failure. 
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It continues to be our belief that only in those instances in which 
there is definite pituitary failure are these substances of any therapeutic 
value. Once the pituitary failure has been overcome by this therapy, 
the ovarian adjustment may he often only temporary. At the present 
lime it is impossible to carry out any long time substitutional therapy 
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Despite the fact that the patient gave a history of marked oligomenorrhea since 
menarche at 15 years of age until approximately one and one-half years previously, 
endocrine and gjmecologic surveys rvere essentially normal. Eoentgenogram of 
the skull was negative. Basal metabolism was -12 per cent. 

The endocrine investigation of this patient, as well as the patient’s therapy 
which resulted in pregnancy and the course of this pregnancy, which was threatened 
bj' abortion, are given in Fig. 8. 

The only special investigative procedures done by us included quantitation of 
urinary titers and endometrial biopsy. No tubal insufflation was done. 









It is interesting to note the obstetric history of tlie two patients 
presented: One threatened to abort; the other aborted. Abortion oc- 
curred in Patient 7 despite intensive therapy instituted at the onset of 
pregnancy designed to circumvent any ovarian failure during the 
ovarian phase of pregnancy. 

These observations indicate tliat incurrent ovarian failure should be 
anticipated during early months of pregnancies in women in whom 
ovarian sterility was circumvented temporarily by gonadotropic tlierapy. 
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SUMIMARY 

1. Equine gonadotropins may stimulate ovaries which possess normal 
sensitivity to pituitary stimuli. 

2. Equine gonadotropins are of value therapeutically in those women 
whose ovarian failure is due to deficient pituitary function. 

3. The effects of equine gonadotropins are often temporary, the pi- 
tuitary failure and the secondary ovarian failure recurring. 

4. This last statement has a bearing upon the handling of preg- 
nancy secured by this form of therapy. Intercurrent ovarian failure 
and abortion should he anticipated and prophylactic treatment insti- 
tuted. 

5. The combined one-two employment of equine and chorionic gonado- 
tropins has proved more effective than the use of cyclic equine gonado- 
tropic therapy alone. 

6. Cyclic gonadotropic therapy in our hands fails to insure cyclic 
bleeding, thus indicating inadequate production of complete ovarian 
responses. 

7. Equine gonadotropic therajiy is only one of the methods available 
for the treatment of ovarian failure. 


AVe acknowledge our indebtedness to the following commercial organizations for 
liberal quantities of specified ones of tlieir preparations supplied for these studies: 
Ayerst, McKenna & Harrison, Montreal, Canada, maturity factor, polyansyn, emmenin, 
antex (Leo), APL; Ciba Pliarmaceutical Products, Inc,, Summit, New ,Tersey, di- 
ovocylin ; Cutter Laboi'atorios, Berkeley, California, Gonadin ; Sobering Corporation, 
Bloomfleid, New Jersey, anteron; Upjoiin Company, Kalamazoo, Michigan, gonadogen. 
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DISCUSSION 

DE. M. EDWAED DAVIS. — In e.xperimental animals of a half dozen species, 
equine gonadotropin will substitute completely for the anterior lobe of the pituitary 
gland. It will produce follicle growth, luteinization and normal ovulation. Ova re- 
leased from their follicles artificially can be fertilized and will develop in normal 
young. A major difficulty in the application to human problems is the diagnosis of 
the character of the glandular failure resulting in clinical manifestations, and it is 
therefore not surprising to find that equine gonadotropin does not always prove 
efficacious in medical practice. 

Our experience indicates that in some adolescent and underdeveloped individuals 
with primary amenorrhea good results can be obtained by gonadotropic therapy. 
These young women mature and develop regular cyclic bleeding. In some, however, 
gonadotropic therapy' is a complete failure. Probably in these individuals the primary 
amenorrhea is the result of ovarian failure, the pituitary' being normal. 

We have been more successful in the treatment of patients with secondary' amenor- 
rhea. In more than one-half of tlie individuals in this group, it has been possible to 
produce regular cy'clic bleeding by means of equine gonadotropin. It has likewise 
been possilde to demonstrate ovulation by endometrial biopsies in many' instances. 
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for pituitaiy failure. Such therapy under favorable circumstance.s 
should be reserved for well-timed attempts to circumvent undesired 
sterility of hypopituitary origin. 

Since it is impossible frequently to diagnose hjqpopituitarism, espe- 
cially of a functional nature, it often becomes necessaiy to give pa- 
tients a therapeutic test of gonadotropic therapy. This test should have 
finite objectives and limits. Treatment should not he prolonged indis- 
criminately when no responses are occurring. Likewise treatment should 
not be given without ample rest periods, even when responses are being 
obtained, for fear of antibody reactions. 

Except in a few isolated instances of patients mth adolescent hj'po- 
ovarianism, our therapeutic results with the use of equine gonadotropins 
alone have been and continue to be extremely disappointing. The com- 
bined cyclic emploj’^ment of both equine and chorionic gonadotropins in 
the one-two manner described by us has yielded significant specific re- 
sponses in a minority gi’oup of patients with ovarian failure. These 
observations apparently indicate that equine gonadotropins alone are 
incapable of providing complete substitutional therapy in instances of 
hypogonadotropic failure of the pituitary. The modus operandi of the 
one-two combined therapy is not known. It may take advantage of a 
necessary synergism or it may alford critical alterations in sterol levels, 
especially those of estrogens, which are necessary for ovulation. The 
chorionic portion of the therapy doubtlessly tends to amplify and aug- 
ment corpus luteum function, once o^^.llation has occurred. 

Patients with classical adolescent hypo-ovarianism should be given a 
trial of equine gonadotropic therapy. If negative responses are given, 
intensive estrogenic therapy should be instituted, and from time to 
time the patient should be given other trials of equine gonadotropic 
therapy. Apparently in some instances ovarian receptivity is increased 
by the production of uterine and endometrial proliferation, resulting 
from sterol therapy. Unless complete ovarian responses can be initiated 
in these individuals, the establishment of complete ovarian function, 
compatible with fertility, is impossible. 

In patients with oligomenorrhea, amenorrhea, and menometrorrhagia 
of functional nature, associated with undesired lowered fertility or ste- 
rility, it is often necessaiy to initiate and maintain cyclic bleeding -with 
ovarian sterols while patients are being tested with cyclic gonadotropic 
therapy in attempts to secure pregnancies. 

There is little need or rationale for the use of gonadotropins in women 
of climacteric age. The ovaries of these women are intrinsically re- 
fractive, and their pituitaries are either functioning normally or at 
higher levels than normal. 

"When pregnancies are salvaged from women with ovarian sterility 
by gonadotropic therapy, abortion or miscarriage is likely to oceui’ from 
intercurrent ovarian failure. It is our ophiion that each of these pa- 
tients should be handled as though she gave a history of having had 
previous abortions. 
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250 to 7,000 international units. These patients were then operated upon one to five 
days after the last dose was given. Dr. Brewer informs me that in only one individ- 
ual was there a corpus luteum present that was probably caused by the therapy. 

The matter of dosage is very important. In the rat, Cole and Sanders, in 1932, 
noticed that with very low dose you got either no effect or slight stimulation. A 
high dose produces ovulation witli corpora lutea. AVith just a little higher dose, there 
is apparently a rather rapid luteinization with the ovum wrapped within the corpus 
luteum. 

During a certain season of tlie year in North America the monkej'^ normally has 
anovulatory cycles. To 104 such animals Hartman gave equine gonadotropic hor- 
mone. Of these, 7 had a normal corpus luteum. In 32 animals there was absolutely 
no effect on the ovarj', with just the same dose. In IG there was a definite tem- 
porary damage to the ovary, consisting in tlie production of multiple large follicles 
which did not ovulate. 

Superovulation has been produced in the rat with equine gonadotropin so that 
18 to 20 young will be born instead of the G to 10 as normally. In the last year we 
have been trying to repeat these experiments and have treated 283 rats with the 
accepted dosage. None of our animals had over 10 offspring. This is not because 
we have not used potent equine gonadotropin, but no doubt because our rat colony 
is different from others. 

These are illustrations of how important dosage is in experimental animals, but 
dosage is much easier to control in e.xperiniental animals than in the human being. 
I am wondering if some of tlie poor results in the human being are not due largely 
to the fact that the right dosage was not given. I can make no suggestion on how 
to decide what is the right dosage. 

Dr. Hamblen presented cases wliich had fairly good progestional response in the 
endometrium and little or no pregnanediol in the urine. This brings out a point 
that should be mentioned. The present concept of pregnanediol is that it is very 
specific in a quantitative way as an indicator of the function of the corpus luteum in 
the human being. Dr. Hamblen’s examples show that this is not necessarily true. 
Progesterone in its metabolism may be broken down into a good many products. 

DE. HAMBLEN (closing). — A summary of our system of one-two gonadotropic 
therapy is as follows: On the fifth to the seventh day of the cycle (or upon conclusion 
of bleeding), the administration of equine gonadotropins is begun. The daily dosage 
has been 400 to 800 international units, given intramuscularly'. Treatment continues 
for ten days (i.e., until the presumed time for ovulation). Immediately following 
the series of equine gonadotropins, chorionic gonadotropins in daily doses ranging 
from 500 to 750 international units are given for ten days. Therapy is discontinued 
if bleeding begins before the entire series has been given. If a positive endometrial 
response (progestational endometrium or pregnancy) follows this therapy, further 
treatment is not given and only is it repeated at infrequent intervals if there is a 
return of former pretreatment level of ovarian failure. If a negative response fol- 
lowing therapy occurs, one more trial of it is made the next cycle. 

Dr. Koff has mentioned Biittner’s work (Arch. f. Gyn’ak. 163: 32, 1937) which 
was not referred to in my paper. Likewise, I made no reference to Engle’s impor- 
tant study (Endocrinology, 18: 513, 1934; and with Hamburger, Proc. Soc. Exper. 
Biol. & Med. 32: 1531, 1935) on monkeys. Both these workers found a one- two sys- 
tem of gonadotropic therapy effective in inducing ovulation. Engle’s observations 
indicated a necessity for the dual action of these two types of gonadotropins in 
order to induce complete ovarian responses in the monkey. (Biittner also secured 
ovulation from chorionic gonadotropins alone.) The explanation, of the required 
duality of action probably lies in the necessity of ‘ ' synergizing ” or “augmenting” 
the action of equine (or follicle-stimulating hormone) gonadotropins -with chorionic 
(or pregjiancy urine) gonadotropins. Our observations lead to the belief that in the 
ease of woman (as well as that of the monkey) equine gonadotropins do not con- 
stitute a “complete” gonadotropic principle; in women, however, with normal 
pituitary-ovarian reciprocities equine gonadotropins may be “synergized” or “aug- 
mented ’ ’ by the pituitaries of these patients and, thereby, prove capable of inducing 
ovulation. 
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Equine and chorionic gonadotropins may well complement each other in producing 
a more desirable effect. The chorionic substance has little follicle-stimulating effect 
and consists largely of a luteinizing action. There is thus a very marked biologic 
difference between these two gonadotropins. 

Equine gonadotropin is not a panacea for the treatment of all menstrual irregu- 
larities. There is still much to be learned concerning the proper dosage, the time 
interval, and the mode of administration. Until such a time as a pure principle can 
be isolated from the anterior lobe, equine gonadotropin appears to be the most 
potent gonadotrope. 

DR. ARTHUR K. KOEF. — In the past Dr. Hamblen has proved to be an iconoclast 
with regard to the therapeutic value of gonadotropic hormones. For example, he was 
the first to prove conclusively that gonadotropic hormones derived from pregnancy 
urine have no effect on the human ovary except perhaps to produce atresia of the 
follicles. 

Most of us who have worked with pregnant mare serum hormone full}- agi'ee with 
Dr. Hamblen that much more well-controlled clinical work must be done before we 
can prove or disprove its therapeutic value. 

Experimentally the follon-ing facts with regard to the pregnant mare serum hor- 
mone have been established; 

1. That both the follicle-stimulating and luteinizing gonadotropic factors are 
present; and consequently will produce in the ovaries of liypophysectomized labora- 
tory animals follicle growth, ovulation, corpus luteuni formation, and luteinization of 
mature follicles. Therefore, the pregnant mare serum hormone has the same influence 
on the ovary as pituitary implants or combinations of gonadotropic hormones derived 
from menopausal urine and pregnancy urine. 

2. That the pregnant mare serum hormone is not excreted by the kidney aiid 
appears to be utilized or destroyed slowly so that a prolonged or sustained effect on 
the ovary occurs regardless of the route of administration. 

3. That both in primates and the human intravenous administration of suitable 
doses of pregnant mare serum hormone will induce or hasten ovulation in the normal 
ovary. Theoretically then, this gonadotropic preparation should be effective particu- 
larly in those instances of h}'po-ovarianism associated with pituitary failure, e.g. : 
amenorrhea, oligomenorrhea, and failure of ovulation. Actually in my omi experi- 
ence the results have been inconsistent and disappointing. For example, I have 
studied 21 patients with anovulatory cycles, the diagnosis having been established on 
the basis of repeated endometrial biopsy. To date only 3 of these patients have 
ovulated with pregnant mare serum hormone therapy, and I am not certain that they 
might have ovulated without stimulation. It is quite interesting that in this group 
there were 11 instances of hypothyroidism or let us say hypometabolism, with basal 
rates of ten or below. Eight of the eleven that showed hypometabolism began to 
o^^llate within six weeks to three months after thyroid therapy was started. Ora 
Sevringhaus of New York has shown that when the thyroid is removed from labora- 
tory animals there is a rapid disappearance of the acidophile cells of the anterior 
iQ-pophyses, and it is possible that the acidophile cell is responsible for the elabora- 
tion of the luteinizing hormone. Reasoning from his observations, we can assume 
that a patient with decreased thyroid function probably may very well develop 
hypopituitarism and consequent ovarian failure. 

I am very much interested in the results obtained by combining pregnant mare 
serum and pregnancy urine gonadotropic hormones in sequence. I remember that 
Biittner in 1937 described ovulation in the human female by the use of combined 
pituitary and pregnancy urine gonadotropic hormones explaining that the follicle- 
stimulating hormone prepared the follicle and the luteinizing hormone added the 
stimulus necessary to produce ovulation. He termed this the one-two reaction com- 
parable to the estrogen-progestin effect on the endometrium. 

DR. R. R. GREENE. — ^My own clinical experience with equine gonadotropin has 
been uniformly unsuccessful. I have secondarily observed some work being done by 
Dr. Brewer and Dr. Skiles. They administered to individuals with normal menstrual 
cycles and presumably normal ovaries doses of gonadotropic hormone, varying from 
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X-rays showed a questionable congenital anomaly of the kidneys, spina bifida 
occulta and pelvic disproportion with incomplete fusion at the symphysis pubis, 
following the rule that congenital anomalies are often multiple. 

Urine was negative; blood count, normal; IVassermann, negative. 

Operative Trocedme . — On May 5, 1939, under gas-oxygen-ether anesthesia, a 
slightly bent-grooved director was introduced into the combined urinary and vaginal 
orifice with the point toward the perineum. The skin and underlying tissues which 
were about 3 cm. thick over the lower end of the vagina were cut in the midline down 



Pis. 1. 

to the grooved director, thus laying open the passage and the true opening of the 
vagina, which admitted scant 2 fingers. This incision was extended down to the 
anterior border of the sphincter ani muscle. The cut vaginal mucous edges were 
sutured to the cut skin edges on either side with interrupted sutures of plain cat- 
gut. A small wick was placed in the vagina for drainage. 

The patient enjoyed an uneventful convalescence and was discharged on May 11, 
1939. During her stay she received the usual sedatives and urinary antiseptics to 
minimize an ascending urinary infection. 

Patient returned to the Clinic for weekly vaginal dilatation. However, after 
several months it was decided that a bilateral episiotomy would accomplish dilata- 
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Dr. Greene has questioned if we know the effective dosage of the.se gonadotropins. 
I am sure tliat we do not, certainly not the minimal dosage requirements. These arc 
conditioned, doubtlessly, by the degree of pituitary failure existing. We sliall prob- 
ably not be able to calculate dosage accurately until we are able to diagpiose and 
grade pituitary failure mtli some degree of certaintj'. In some of our patients, I 
feel sure we have too large doses, i.e., lijqterluteinized the ovaries; for instance, in 
those patients who jdelded progestational responses but failed to bleed subsequently. 

Time will not permit my answering satisfactorily Dr. Greene ’s question as to our 
opinion of the clinical significance of urinary pregnanediol. I can state only that 
we regard its quantitation to be a means of studj-ing corpus luteum function, but one 
wliich does not tell the whole story and often only a small part of the story and 
that also we have found this study to be of little or negative value in regard to the 
utilization and metabolism of injected progesterone. 


MENSTRUATION AND URINATION THROUGH A 
CLITORISLIKE STRUCTURE'* 

David N. Barrows, M.D., F.A.C.S., New York, N. Y., and 
Winston N. Bloch, M.D., Louisville, Ky. 

(From the Department of Gynecology, New York Polyclinic Medical School and 

Hospital ) 

M b., a 21-year-oId white female, was admitted to the gjTiecologic service on 
. May 4, 1939, after having had a complete urologie work-up in the Urological 
Department. The complaints presented at this time were: (1) urination and 
menstruation through a penislike organ; (2) dysmenorrhea; (3) inability to have 
intercourse; and (4) certain psychic disturbances because of her functional de- 
formitj'. 

Abnormality was noted at birth, but -due to the opinion of the attending doctor 
and the parents, nothing was done about the condition. 

Menstruation began at 13 years. Periods were regular, lasting from three to 
four days. Periods were always painful, as were the two days prior to their onset. 
The menstrual flow presented itself from a clitorislike structure through which the 
patient normally urinated. Urine during menstruation always appeared blood 
tinged. 

Patient had bothered little about her condition until recently, when she was 
made conscious of her differences from other females by the attempt of her fiance 
to have intercourse with her. This embarrassed her and caused her to feel very 
inadequate. The dysmenorrhea had recently become more severe than before. 

Physical examination at the time of admission revealed a well-developed, well- 
nourished white female of 21 years, presenting normal secondary sex characteristics, 
mammarj- glands and hair distribution. The urethral orifice emptied from a penis- 
like structure 3 cm. long and 1% cm. in diameter, this urinary passage being formed 
by the fused labia minora, which were continuous with this clitorislike structure 
above. The remainder of the physical examination was essentially negative. 

Cystoscopic examination revealed a normal though small vagina with an infantile 
cervix about 12 cm. distant from the introitus; on the anterior wall of the urinary 
passage about 4 cm. distant from the lower end of the true vagina the true urethra 
emptied. These structures were surrounded externally by skin resembling the 
prepuce in the male. Below was a sealed cleft surrounded by normal labia majora. 
The uterus was palpable rectally. The bladder was normal. Both uretheral orifices 
were visualized, and a ureteral catheter was passed on the right and a retrograde 
pyelograni made. 


Presented at the New York Obstetrical Society, October 8, 1940. 



AMENORRHEA AND STERILITY CAUSED BY BILATERAL 
POLYCYSTIC OVARIES^' 


Michael L. Leventhal, M.D., P.A.C.S., Chicago, III. 

(From the Gynecologic Service, Michael Beese Hospital) 

I N' 1934, Stein and Leventhal described a syndrome characterized by amenorrhea 
and sterility associated with bilateral polycystic ovaries, and reported 7 patients 
treated by wedge resection. The importance of the associated findings was ampli- 
fied in a recent paper by Stein and Cohen (1939) who described the subsequent 
course in the previously reported patients and added 22 additional cases. The 
following case report is a striking example of the role of bilateral polycystic 
ovaries in the causation of amenorrhea and sterility and adds incontrovertible evi- 
dence for the presence of this clinical entity. 

CASE REPORT 

Mrs. B. S., aged 26 yeans, consulted me on Dec. 4, 1935, complaining of amenorrhea 
of three years’ duration and sterility of one year’s duration. Menstruation began 
at 13 years of age and was irregular with intervals ranging from one to two 
months until the onset of the amenorrhea. The duration of tlie menses was five 



Fig'. 1. — Transuterine pneumoperitoneum with lipiodol instillation. Bilateral poly- 
cystic ovaries with uterine hypoplasia. “Spill” clemonstrates tubal patency. 


days, the amount moderate, and there was an associated slight dysmenorrhea. There 
liad been only one menstruation since marriage tliree and one-half years previously. 
The past history was negative, except for scarlet fever and influenza. Physical 
examination revealed a normal-appearing well-nourished female who weighed 135 
pounds. The breasts were well developed, and there were no stigmas of masculini- 
zation. The external genitalia were normal. On bimanual examination, the uterus 
was found to be small, freely movable, and in second-degree retroversion. Each 
ovary was enlarged to a size corresponding to that of the uterine corpus, and was 
freely movable and nontender. On Dec. 5, 1935, transuterine pneumoroentgenography 
and lipiodol instillation revealed the findings indicated in Pig. 1, namely, a small 
uterine corpus and bilaterally enlarged ovaries. The laboratory findings were nega- 
tive, and the basal metabolic rate was normal. Surgical intervention was advised, 
■\vhich the patient refused. She subsequently consulted six other gjmecologists, and 

‘Presented at a meeting of the Chicago Gynecological Society, October IS. IfltO. 
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tion of the vaginal introitus more favorably. This was done on July 20, 1939, 
and the patient was discharged one week later in good condition. 

This case is of interest because of its infrequency; according to Engstad,i one 
in 5,000 have a similar condition. 

The embryologic background of this case is interesting. In a recent article on 
the formation of pelvic viscera bj’ E. Levy,2 it is pointed out that the entire process 
of development of the external genitalia in the female is accompanied by fewer 
structural changes than occur in the male. Completion of development takes a 
longer time, so that final differentiation in the female does not synchronize with the 
more differentiated transformation in the male. The genital groove, however, is 
shorter. The groove on the tubercle becomes obliterated and the genital folds 
separate from the groove. Characteristic of the female is the caudal decurvation 
which appears to be brought about by an excess growth of the cavernous over the 
urethral regions of the phallus. The urethral folds develop as caudal projections 
supporting the slightly overhanging glans, which become more clearly defined than 
in the male. The caudal ends of the labioscrotal swellings gi'ow toward each other 
and join in the midventral line to form the posterior commissure. In this manner 
these originally paired swellings are transformed into a cranially opened, horse- 
shoe-shaped rim, enclosing the external genitalia and separating them from the 
anus. The labioscrotal swellings form the labia majora. The shaft and glans of 
the phallus form the clitoris, and the ununited urethral folds separate from the 
clitoris, and become the labia niinora. In the case just reported, these urethral 
folds united and failed to separate from the clitoris, giving the previously described 
deformity. Normall}’ the unobliterated urogenital orifice becomes the urethro- 
vaginal orifice. The prepuce is formed as in the male, but its growth is slower 
and generally less marked than in this instance. 

The menstrual function has been normal since leaving the hospital and coitus 
satisfactory. Examination August, 1940, revealed ample two-finger plus introitus 
with ample vagina. 

In summary, a case of anomalous development of the female external genitalia 
is presented, the indications for operation given, the operative procedure employed 
described, and a brief summary of the embryologic background given. 

Undoubtedly this deformity arose from imperfect canalization of the lower end 
of the Mullerian ducts, as the layer of tissues overlying the lower end of the true 
vagina, showed a thickness up to 3 cm., much more than would be explained by a 
simple imperforate hymen. The other congenital abnormalities indicate that it was 
a major rather than a minor deviation in such as is frequently reported as adherent 
labia minora. 
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McSweeney, D. J., and Moloney, A. M.: X-ray Pelvimetry for General Use, New 
England J. Med. 223: 1043, 1940. 

Experience at the Boston City Hospital during the last three years has con- 
vinced the writers that a technique, based on the method of Ball of Columbia 
University, is simple, inexpensive, informative, and practicable for general use. 

X-ray pelvimetry should not supplant external and internal measurements and 
palpation, but should supplement them in questionable eases. 


Hugo Ehkexfest. 
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Clinically^ tlie condition maj' closety simulate advanced pelvic malignancy with 
peritoneal, and pleural or pulmonary metastases. Cachexia is not uncommon. The 
patient usually has known of the presence of an abdominal mass for a long time 
prior to consulting a physician. The ascitic fluid may be so marked that tlie 
patient is incapacitated, and the abdominal mass obscured by the distended 
abdomen. Attention is called to the co-existing hydrothorax bj^ dyspnea which 
may have been present for months. Sufficient fluid is usually present to give 
ample physical findings. The diagnosis of Meigs’ sjmdrome is relativelj" simple 
if the condition is considered. 

The rarity of this condition has prompted us to report a case which has re- 
centlj’- come under our observation, and in which the diagnosis was made pre- 
operatively. 

V. Y., aged 31 years, colored, was admitted to the Charity Hospital March 31, 
1940, complaining that her stomach was swollen. Two weeks prior to admission, 
she began to have generalized cramping pains in her abdomen, which became 
progressive!}^ worse during an interval of approximatel}’^ six hours. The pains 
subsided somewhat, and she noticed that her abdomen had become greatly dis- 
tended. She had no nausea or vomiting. She ate dinner as usual, but the inges- 
tion of food caused a recurrence of the pains. There was little or no increase in 
the size of the patient’s abdomen from the acute onset until admission to the 
hospital. She had more or less constant cramping pains of varying intensity 
during the two-week interval. Her bowel function had been unchanged, and no 
nausea or vomiting occurred at an}' time. 

She had noticed a lumpy mass in the lower abdomen for a year. She had 
dyspnea on climbing steps for the year prior to admission, which had become 
progressively more severe and was noticeable on slight exertion during the past 
month. Occasional palpitation was present, associated with the periods of dyspnea. 

She was not confined to bed during the two weeks of her illness, but experi- 
enced discomfort on walking. She had no swelling of her feet, ankles, or hands. 

The patient had a slight productive cough for one month. There were no 
hemoptysis, night sweats or chest pain. 

Menstrual and Marital Sistory . — The patient reached menarche at 12 years of 
age. Her periods occurred at a twenty-eight-day interval, lasting five to six days 
throughout her menstrual life. There was no dysmenorrhea. Her last menstrual 
period began Feb. 17, 1940. Tlie present menstrual period began March 12, 1940. 
One pregnancy occurred terminating in a normal full-term delivery when the 
patient was 13 years of age. 

Ristory . — The past and family history revealed nothing of significance. 

Physical Examination . — She was a slightly undernourished colored female with 
a tense protuberant abdomen. Flatness and impaired breath sounds were noted 
over the right base posterior and lateral to the level of the seventh rib. No rales 
were noted. Tactile fremites were absent. No abnormalities were noted on ex- 
amination of the left hemithorax. The heart was within normal limits on per- 
cussion and no auscultatory abnormalities were noted. Her blood pressure was 
104/78. 

Marked symmetrical enlargement of the patient’s abdomen was present. The 
skin was tense. No enlarged veins were noted. A tympanitic percussion note was 
present in superior portion of abdomen. Dullness to flatness was noted in de- 
pendent portions of the abdomen. Shifting dullness and fluid rvaves were demon- 
strable. I^Hien the patient was in the supine position, a ballotable mass was 
present in the lower abdomen that extended up to the umbilicus. The mass was 
very hard and nodular on palpation. The mass shifted from one side of the 
abdomen to the other as the patient w'as turned from side to side. The liver and 
spleen were not palpable. No sacral edema was present. 

Genital examination revealed a multiparous introitus with a slight cystocele 
and rectocele. Bartholin’s glands were not palpable. No exudate could be ex- 
pressed from Skene’s glands. The cervix was normal in size and color. A healed 
laceration was present on the right side. The external os was slightly dilated; 
the cervix was a little softer than normal in consistency. The uterus was en- 
larged to the size of an eight weeks’ pregnancy with a single fibroid palpable 
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received prolonged treatments with a variety of hormones including equine gonado- 
gens, chorionic gonadotropic hormones, estrogens, and progesterones. Only one of 
the six advised laparotomy. Slight uterine spotting followed some of the glandular 
therapy. On Sept. 25, 1939, the patient returned and requested surgical treatment, 
having had- amenorrhea now for almost seven years and sterility for five years. 
The findings on bimanual examination were the same as noted on tlie initial ^^sit. 

On Sept; 27, 1939, laparotomy was performed. The uterus was found to be 
hypoplastic, regular, firm, and freely movable. Both tubes were normal. Each ovary 
was enlarged .symmetrically to the size of the uterine corpus. The tunica albuginea 
of each ovary was extremely thick and its surface studded with multiple follicle 
cysts. About two-thirds of each ovary were removed bj' wedge-shaped resection, 
and after puncturing the remaining visible cysts, the ovary was closed with fine 
catgut. Appendectomy was also performed for ‘ ‘ mechanical ’ ’ reasons. The patient 
left the hospital in ten days, after an uneventful convalescence. The microscopic 
report of the pathologist (Dr. Otto Sapliir) was “multiple simple cysts and fibrosis 
of the ovary.” 

The first menstruation occurred on Oct. 21, 1939, or twenty-four days after the 
operation, and lasted seven days, with moderate flow. Bimanual examination after 
this period revealed a normal genital status. Menstruation occurred regularly every 
twenty-eight to thirty-one days thereafter, and the patient conceived after the period 
of April 25, 1940, having used no contraception for three months. At this writing 
(October, 1940) she is pregnant approximately thirt 3 --two weeks. 

Multiple follicle cj'Sts, crowding the ovarian cortex and causing bilateral ovarian 
enlargement is not an infrequent cause of amenorrhea and sterility. These sj-mptoms 
may be explained by an absence of ovulation due to the mechanical “blockade” 
bj’ the multiple cysts which crowd the surface. Pneumoroentgenographj’ has been 
a very important adjunct in the diagnosis of bilateral polj’cystic ovaries, since it is 
not infrequentl}’ difficult or impossible to evaluate the true size of one or both 
ovaries on bimanual examination. Eectal examination required in virgins rarely 
reveals the ovarian swellings. 
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MEIGS’ SYNDEOME 

Fibroma of the Ovary With Ascites and Hydrothor^yx 

Frank R. Lock, B.A., M.D., and 
Conrad G. Collins, M.S., M.D., F.A.C.S., New Orleans, La. 

(From the Department of Gynecology, Tnlane University and Charity Hospital) 

P IBEOMA of the ovary associated with ascites and hj'drothorax was first called 
I to the attention of the medical profession by Meigs and Cass’- in 1937. At that 
time they were able to collect 7 eases. In 1939, Meigs^ brought the literature up 
to date with an additional 8 cases. Bomze and Ivirshbaums have added two cases 
since the appearance of Meigs last publication. The importance of accurate diag- 
nosis of this benign neoplasm is obvious when it is noted that of the 17 cases in 
the literature 15 patients were treated b.v surgical removal of the tumor and survived. 
One of the remaining 2 patients was not given the benefit of a laparotom}*, and 
died as a result of the sjmdrome. The other reported bj* Bomze and Kirshbaum 
presented numerous complicating factors and died two days following laparotomy. 
These authors considered 3 possible mechanisms as the cause of death. First, the 
presence of a large ovarian tumor interfering with the progress of gestation and 
causing abortion, combined with the effects of toxemia and exploratory laparotomj-. 
Second, acute glomerulonephritis which was observed on microscopic examination 
of necropsy material, and third, death as a result of an untreated Jleigs’ s\-ndrome. 



FULMINATING SYSTEMIC HEMOLYSIS FOLLOWING 
INCOMPATIBLE BLOOD TRANSFUSION 

Use of Sodium Bicarbonate Infusion in Therapeutic j\Lvnagement, 

With Recovery 

Morris Fellman, M.D., Jersey City, N. J. 

A lkaline medication as an addition to therapeutic management of blood trans- 
fusion complications has its strong advocates since the experimental work of 
DeGowin on hemoglobin precipitation in acid tubular urine. In accordance with 
these views, a case of generalized fulminating hemolysis due to incompatible blood 
transfusion is being reported with the use of sodium bicarbonate intravenously as 
the basis of treatment. This was instituted less than two hours after hemorrhages 
from skin, buccal mucous membranes, gingival margins and the gastrointestinal 
tract were noted. That a similar condition had developed in the genitourinary tract 
was also revealed by bladder catheterization some hours later. 

It is the consensus of opinion that among the serious complications involved 
in blood transfusion reactions, whether due to compatibility or incompatibility of 
blood, those relating to the kidneys arc unusually severe. The suppression of urine 
in this case parallels that reported by others with the noticeable difference that it 
was of shorter duration. Since there has been such scant mention of alkaline medi- 
cation in other published reports of blood transfusion anuria and treatment, the 
adoption, of- sodium bicarbonate here with the relatively early return of renal func- 
tion merits consideration as a valuable agent therapeutically. 

Another incidental fact in this case is also worthy of mention. This has to do 
with the surgical procedure and the subsequent choice of anesthesia. Because of 
persistent uterine bleeding as the result of incomplete criminal abortion, curettage 
was necessary. A spasm of the cervix prevented sponge forceps removal of the 
retained secundines, and spinal anesthesia was selected. As far as is known, this is 
the first instance that a spinal type of narcosis was used under such circumstances. 

Mrs. E. B., aged 25 years, was admitted to the Jersey City Medical Center with a 
history of having attempted abortion by instrumentation self-performed. She had 
previously had three full-term pregnancies and four induced abortions. Prior to 
admission she stated that she had felt quite chilly on several occasions and noticed 
the passage of a number of clots from the vagina. "When first seen at the hos- 
pital, her temperature was 103. S° F. ; pulse, 104; respirations, 26. The red blood 
cell count was 2,970,000; hemoglobin, 40 per cent; white blood cell count, 9,780. 

The follonung day she was taken to the operating room for a transfusion by the 
direct method. A little more than 200 c.c. of blood had been given when, without 
any warning, the patient went into sudden shock. Her face became cyanotic and 
she began to gasp for breath. Beads of perspiration appeared over her entire 
countenance, and she started to develop chills and shake so severelj- that she almost 
threw herself off the operating table. Complete vascular collapse occurred and 
the pulse was unobtainable. 

The transfusion was immediately discontinued and the patient placed in Trendelen- 
burg position and wrapped in blankets. "With the transfusion needle still in situ, 
2 minims of adrenalin, 1:1000 solution, were introduced into the circulation, and 
200 c.c. of 5 per cent glucose in saline injected. The collapse then improved suffi- 
ciently for her to be removed to the ward. Here she was given oxygen continuously 
by nasal catheter and the glucose infusion was continued. 

Shortly afterwards she developed fairly profuse vaginal bleeding which required 
packing, since any other manipulation directed toward removal of the rrterine con- 
tents was considered too hazardous at this time. Numerous areas of purpura were 
noted about the body and bleeding had begun to develop at the gingival margins. 
In the meantime a recheck of the blood grouping was done, and it was discovered 
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on the anterosuperior surface. The fibroid was approximatelj' 4 cm. in diameter. 
The uterus was anteflexed and freely movable. The mass present in the lower 
abdomen extended into the pelvis, was freelj’’ movmble, and was discrete from the 
uterus; it was noted on the left side. Slight fixation of the right adnexa was 
noted. 

The extremities presented no gross abnormalities. No pitting edema was 
present. 

Laboratorj^ examination revealed no abnormalities. 

Diagnosis . — Fibroma of the left ovarj' and uterine fibroids associated with 
ascites and hj-drothorax. 

X-ray examination of the chest on March 16, 1940, showed increased density 
in lower third of right hemithorax with slight displacement of the heart to the 
opposite side. Diagnosis: Fluid in the right pleural cavity. 

Laparotomy on March 21, 1940, revealed a large solid tumor of the left ovaiy 
approximately 12 cm. in diameter. It was ver 3 ’' hard and glarj^ white in appear- 
ance. The surface was irregular. A long pedicle was present. Approximately 
four liters of clear fluid escaped from the abdomen when the peritoneum was 
opened. Uterine fibroids, chronic inflammatorj' disease of the right tube and 
ovary, and chronic appendicitis were also present. A total hj'Sterectomj', bilateral 
salpingo-oophorectomj’’ and appendectomy were done. 

The pathologic report showed a large tumor mass of the left ovarj’’, 14 cm. in 
diameter, slightty lobulated and ver 3 ’- firm in consistenc 3 % On cut section the 
surface was 3 ’ellowish white in color and contained a C 3 'stic portion 3 cm. in 
diameter. The tumor was largety covered b 3 ’’ peritoneum and several dilated 
vessels were noted on its outer surface. 

The uterus and cervi.x measured 10 b 3 ' 9 b 3 ’’ 3.5 cm. The cervix was lacerated 
unilateralty. The mucosa was smooth and pale 3 -ellow. A subserosal tumor mass 
was present which measured 3 cm. in diameter, well encapsulated, and firm in 
consistency. The endometrium measured 3 cm. in thickness and was pale 3 ’-ellow 
and soft in consistency. The right ovar 3 '’ was adherent to the tube and the 
fimbriated end was closed. The ovar 3 ' contained a cyst filled with hemorrhagic 
fluid, other C 3 ’’sts present contained clear yellow fluid. 

Final Microscopic Diagnosis . — Fibroma of the ovar 3 ', leiontyoma of the uterus, 
follicular C 3 'sts of the ovar 3 % chronic salpingitis, and chronic appendicitis. 

The patient’s convalescence was particularty uneventful, and she left the hos- 
pital April 3, 1940. The patient was entirety free of S 3 'mptoms during her 
convalescence 

X-ray examination of the chest on April 1, 1940, the 12th postoperative day, 
showed clearing of the opacity previousty seen in the lower portion of the right 
chest. 

Follow-Up Examination . — The patient was seen on Sept. 19, 1940. She had been 
entirety well since operation, had gained weight and had been able to resume her 
full duties about the household. 

This patient presents the classical Meigs’ S 3 'ndrome. We agree with Meigs’ 
recommendation that paracentesis, be done, if necessaiy, for accurate diagnosis 
of the pelvic mass. However, when paracentesis and thoracentesis are done, 
rapid reaccumulation of the fluid occurs. There is the danger of secondar 3 ’ in- 
fection of the affected serous cavities, which occurred in one of the reported 
cases. We were fortunate that the fibroma of the left ovar 3 ^ was readil 3 ^ palpable 
in spite of a relatively massive ascites and that the patient was not sufficiently 
embarrassed b 3 ' the pleural transudate to require its removal. 

There is little doubt that man 3 ' cases of Meigs’ s 3 'ndrome have been overlooked 
in the past. 
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DERMOID CYST OF THE OVARY WITH SQUAMOUS CELL 

CARCINOMA 

Simon Brody, M.D., Brooklyn, N. Y. 

(From the Gynecological Service, Beth Moses Hospital) 

D EEMOID cysts of the ovary are, as a rule, benign in character. Malignant de- 
generation in a dermoid cyst is infrequent. According to Lynch and Maxwell, i 
carcinoma may develop in an ovarian dermoid in three ways: (1) By direct exten- 
sion from a carcinoma of an adjacent organ, or by metastasis from a more distant 
one. (2) By extension from a carcinoma, primary or metastatic, which has developed 
in the ovarian tissue not concerned with the dermoid growth. (3) By malignant de- 
generation of the epithelial structure of the dermoid itself. Carcinoma arising in 
the epithelial structure of the dermoid itself is a rather rare condition. Masson and 
Ochsenhirt 2 in a review of all cases reported up to 1929 considered only 33 to be 
proved cases of primary epithelioma of the epithelial elements of dermoid cysts. 
Some of the reported cases were rejected by them because of the too meager micro- 
scopic description of the specimens; some because of the failure on the part of the 
author to state definitely the origin of the carcinoma. Others were rejected because 
they were frankly not cases of carcinoma. To these 33 cases, Masson and Ochsenhirt 
added 4 more. In 1934, Counseller and Wellbrocks reported 3 additional cases, 
making a total of 7 eases out of 408 dermoid cj'sts surgically removed at the Mayo 
Clinic from 1912 to 1931, or 1.7 per cent. This figure corresponds with that arrived 
at by R. Meyer in a collective review of 1,268 dermoid cysts as quoted by Novak.^ 
It is because of the comparative rarity of this condition that the following case 
is considered worth reporting. 

R. F., 38-year-old white female, was admitted to the Beth Moses Hospital Aug. 
29, 1940, on the serwce of Dr. Aaron Hirsch, complaining of pain in the lower ab- 
domen for the past two months, and acute urinary retention four days prior to ad- 
mission. For the last two weeks pain became more severe and localized in the right 
lower quadrant of the abdomen. Four days ago, the patient had an attack of urinary 
retention which lasted for twenty-four hours and required catheterization. Patient 
noted that the size of her abdomen increased within the last few weeks. 

Menses started at the age of 11 years, occurring every thirty-one days, lasting 
two days at a time without any pain. Her last menstrual period started on Aug. 23, 
1940, and was normal in time and duration. Patient had one normal pregnancy ten 
years ago. There was no history of miscarriages or abortions. 

Abdominal examination revealed the presence of a hard irregular mass arising 
from the pelvis, filling the entire hypogastrium and right iliac fossa. The mass 
was slightly movable and not tender. Vaginal examination showed a multiparous 
outlet. The cervix was felt Mgh under the symphysis pubis. There was a hard 
irregular mass incarcerated in the pelvis and extending upward into the abdomen. 
The adnexa could not be palpated independently of the mass. A diagnosis of 
multiple fibroids of the uterus was made and an operation was advised. 

Her blood pressure was 112/74. The hemoglobin was 12 Gm. per 100 e.c., red 
blood cells 5,000,000, white blood cells 14,300 per c.mm. of blood, ■with 88 per cent 
polymorphonuclear cells and 12 per cent lymphocytes. Blood sugar 75 mg., urea 
nitrogen 11 mg. per 100 e.c. of blood. Urine examination was essentially negative. 

, On Aug. 31, 1940, a laparotomy was performed under cyclopropane anesthesia, 
and the following was found: The uterus was situated anteriorly and to the left, 
slightly enlarged, containing two small fibroids on the fundus. Posterior to the 
uterus and filling the entire cul-de-sac was an ovarian cyst the size of a fetal head. 
It was firmly adherent to the posterior layer of the broad ligament, pelvic floor, 
and posterior surface of the uterus. Left adnexa was normal. A right salpingo- 
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that through an error the name of an incompatible donor had been sent. The 
patient was Type 2, Jansky, and the donor was found to be Type 3, Jansky. 

It was at this point that the administration of sodium bicarbonate, within two 
hours after the reaction, was begun. Fifty cubic centimeters of a 2 per cent 
solution were used and repeated every four hours until the urine showed alkaline, 
once the anuria, which subsequently developed, had been overcome. 

On catheterization twelve hours after the transfusion, a total of 50 c.c. of bloody 
urine was obtained. At this point the patient was becoming very restless, complained 
of lumbar pains, and showed slight puffiness of both ej'elids. The bleeding of the 
gums was becoming more evident and the vaginal bleeding more profuse. 

The following morning, since the uterine hemorrhage persisted, the patient was 
taken to the operating room for sterile vaginal inspection. On examination a steady 
stream of blood was seen to be issuing from the cervix. The fluid had no clotting 
tendencj', and it was found necessary to dilate the cervix and remove the remainder 
of the conception product. The patient was given 50 mg. of novocaine in the spinal 
canal and the procedure quickly carried out. The entire uterine cavity was firmly 
packed after the removal of the retained placenta. 

The need for blood replacement was evident, and she was given 500 c.c. of blood 
from a Type 2, Jansky, compatible donor without any reaction. About four hours 
later the patient had an emesis of about 100 c.c. gastric contents which were dark 
brown in color and gave a positive test for blood. The vaginal hemorrhage con- 
tinued slight in spite of the firm packing for almost twenty-four hours and then 
stopped almost spontaneously. 

During the ne.xt twenty-four hours, or two days following the incompatible trans- 
fusion, the urinary output was G c.c. On the third day, the patient vomited about 
200 c.c. of fluid, still dark brown in color, and complained of weakness throughout 
her entire system. She could scarcely lift her head. At this stage, since there was 
no urinary output, she was given hot, moist packs every three hours in an effort to 
promote diaphoresis. Symptomatically, she also felt better after these treatments. 

On the fourth day she was able to sip small amounts of tea and retain it, and 
she, generally, showed more interest in herself. Her first voluntarily voided urine 
appeared on this daj'. It was exactly 30 c.c. and was reddish in color. The next 
day she voided 182 c.c. but complained of a tired feeling. She was somewhat 
nauseated on taking fluids and these were discontinued. Jaundice was very marked 
by now, although it had begun to appear on the second day. The lumbar pains 
were very severe at this time. It ;vas significant that on this day, the fifth since 
the introduction of the incompatible blood, the urine first showed alkaline reaction. 

From then on there was daily renal e.xcretion. The sixth day, it was 148 c.c. 
and increased gradually thereafter. Coincidentally with the kidney output, her 
symptoms showed steady improvement. Amounts of urine passed later were 450 c.c. 
on the tenth day,- 1,475 c.c. on the eighteenth day; 2,000 c.c. on the nineteenth daj-; 
and 2,900 c.e. on the twentieth daj-. 

The nonprotein nitrogen values reached higli figures at times. On the day after 
the original transfusion, tlie nonprotein nitrogen reading was 62 mg./lOO c.c. of 
blood. Pour days later it had reached 103 and at one time was as high as 190 
mg./lOO c.c. of blood. The icteric index was 61 on the second day and finally came 
down to within normal limits within two weeks. The patient was discharged after 
thirty-eight days in the hospital, feeling perfect in health and presenting no com- 
plaints. 
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The tube was removed on the fourteenth day postoperative. The patient left the 
Hospital one week later in good condition. 

This ease is obviously one of primary epithelioma in a dermoid cyst arising 
from the epithelial elements of the tumor. While the condition is rare, it is well 
to bear the possibility of its presence in mind, especially if the tumor is adherent or 
gives unusual pressure symptoms. Careful microscopic study of each dermoid cyst 
is imperative. Prompt surgical removal of an ovarian tumor diagnosed as a dermoid 
cj'st would seem advisable. 



Fig. 2. — Photomicrograph of cyst wall, showing lining of stratified squamous epithelium. 



Fig. 3. — Photomicrograph showing epithelial cell nest Invading thickened area ; nuclei 
vao' in size, shape, and staining capacity ; mitotic figures are present. 
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oophorectomy was performed. The cyst was lifted out of the pelvis with great difS- 
culty -due to the dense adliesions. During this procedure tlie tumor was opened and 
found to be a dermoid cyst. The two small fibroids were enucleated. 

The pathologic description of the specimen by Dr. A. Kantrowitz follows: 

&ross . — Specimen consisted of two pea-sized firm, pearly-graj' masses of tissue 
which on cross section present tlie characteristic appearance of fibromyomas; and a 
mass, the contents of which have been emptied. The measurements of the mass 
could no longer be determined, although it appeared to have been about the size 
of a grapefruit. This cystic mass was filled with hair and sebaceous material. 
The wall measured up to 0.2 cm. in thickness, but in one area, 7 cm. in diameter, 
the wall measured up to 2 cm. in thickness. In the thickened area, the wall presented 
a mottled grayish yellow color and a rather firm consistency. The serosa of the cyst 
was entirely smooth except over the thickened area, where a number of umbilicated 
areas were noted with considerable roughening of the serosa. A small portion of the 
tube, with fimbriated end, was attached to the specimen. This portion measured 
3 cm. in length. Another portion of tube, measuring 4.5 cm. in length, was re- 
ceived separately. 



Pig. 1. — Gross specimen, showing- thin .cyst wall with edges of the thickened area, the 
seat of tiie carcinoma, in the foreground. 

Microscopic . — The cyst wall was lined by stratified squamous epithelium. The 
thickened area contained nests and intercommunicating strands of polyhedral, flat- 
tened cells with a clear to granular basopliilic cytoplasm. The nuclei vary consider- 
ably in size, shape, and staining capacity. Mitotic figures were noted frequently. 
The greater portion of the thickened mass was necrotic. Areas of normal ovarian 
tissue were also invaded by the epithelial cell nests. The roughened surface areas 
were also invaded, showing nests of epithelium on the denuded areas. The inner sur- 
face of the mass showed a complete denudation of its epithelium. The tube showed 
no changes. The small masses consisted of smooth muscle bundles in a connective 
tissue stroma. 

Diagnosis . — Epidermoid carcinoma in a dermoid cyst of the ovaiy (right) ; small 
fibromyomas. 

The postoperative course was complicated bj^ vomiting- which became severe on 
the sixth day after operation. There was no abdominal distention. Inspection of 
the wound showed normal healing. A Miller-Abbott tube was passed and retained 
for seven days. The patient stopped vomiting, and had normal bowel movements. 
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Her temperature was normal. The blood count disclosed 11,850 leucocytes, 59 per 
cent polymorphonuclear neutrophiles, 16 per cent lymphocytes, 15 per cent eosin- 
ophiles, 3 per cent monocytes, and 7 per cent stems. Examination of the stools 
did not disclose any evidence of parasites to account for the eosinophilia. At this 
time a diagnosis of herpes gestationis was made. 

She was advised to take potassium permanganate tub baths, to use a drying 
lotion, and Fowler’s solution (Liq. potass, arsenitis) was ordered in ascending 
doses beginning with one drop and increasing one drop daily. She reported to 
the dispensary each week. Fresli bullous efflorescences continued to appear even 
when the patient was taking seven drops of Fowler’s three times a day. Fowler’s 
solution was therefore discontinued and an effort was made to treat her with 
injections of serum taken from the blood of normal pregnant women. Two to 
5 c.c. of the serum was injected intramuscularl}’' twice a week for three weeks 
without any visible improvement in her condition. 



Fig. 1. — Showing the distribution of the eruption during the fifth month of pregnancy. 


On Feb. 12, 1940, the patient was hospitalized. On admission to the hospital 
her general condition was fair. There was a slight rise of temperature. The 
eruption by now was generalized, covering the face, extremities, chest, back, and 
abdomen. The bullous type of lesion predominated. Her blood pressure was 
126/70. There was no evidence of any visceral pathology. Laboratory examina- 
tions disclosed the following findings: The urine was acid and contained traces 
of albumin. The blood showed 4,900,000 erythrocj’’tes, 95 per cent hemoglobin, 
18,200 leucocytes, 74 per cent polymorphonuclears, 3 per cent eosinophiles, 19 per 
cent small tymphocytes, and 4 per cent monocytes. A gastric analysis revealed 
a total HCl of 40 and a combined HCl of 4. The blood chemistry findings were 
as follows: Sugar 69 mg., calcium 8.8, urea nitrogen 12.6, nonprotein nitrogen 24, 
creatinine 1.42, cholesterol 238. 

It was felt that perhaps a hormone disturbance may be responsible for this 
disease, hence we decided to use estrogen therapy. From Feb. 12 to 18, 1940, the 
patient received 600,000 units of progjmon B, and 70 mg. of proluton, without 
any influence on the eruption. Forty grains of sulfanilimide daily were tried for 
eleven days, and 40 gr. of sulfapyridine daily were used for six days witliout any 
amelioration of the signs or S3'mptoms of the disease. 
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PIERPES GESTATIONIS 

S. J. Turner, M.D., and S. J. Zaivon, M.D., Chicago, III. 

(From the Departments of Obstetrics and Dermatology Mount Siiiai Hospital, the 
Department of Obstetrics and Gynecology Hush Medical School, and the Department 
of Dermatology Northwestern Dniversity Medical School) 

H EEPES GESTATIONIS is a rare cutaneous complication of pregnancy char- 
acterized by’ a multiform, vesiculobullous dermatitis, marked by severe burning 
and itching, and affecting primarily' the trunk, legs, forearms, and face. The exact 
etiology’ is unknown. It is thought by’ many’ that the cutaneous lesions result from 
injury' to the vasomotor nerves by’ toxins produced by’ ferments from fetal tissues, 
or by’ cells from chorionic villi. It pursues a chronic course, starting usually’ 
during the latter half of gestation and ending within a few weeks after delivery’. 
Occasionally’, the condition may occur in the puerperium. It is pointed out that 
in these cases the eruption may result from retained placental tags. This com- 
plication tends to recur witli subsequent pregnancies. 

Ormsbyi defines herpes gestationis as a variety’ of dermatitis herpetiformis 
occurring in pregnant women. According to Eiecke^ whose review of the subject 
is the most complete, Bunela was the first to describe this condition in 1811. Since 
then, this rare dermatitis was desci’ibed under many’ terms such as pemphigus 
pruriginosus, herpes circinatus bullosus, dermatitis multiformis gestationis, etc. 
The term herpes gestationis was first used by’ Milton'* in 1872 and is at present the 
universally’ accepted term for this cutaneous complication of pregnancy. 

That herpes gestationis is a rare occurrence can be seen from the statement of 
Irvings that no patients with this dermatosis have been admitted to the Boston 
Lying-in Hospital during the past twenty’ y’oars. Many obstetricians (personal 
communications) have never encountered this di.seaso. In the i^ast ten y’ears only 
6 case reports of herpes gestationis have appeared in tlie American literature.**-** 
Hence, the report of an additional classical case is justified. 

An Italian woman, aged 32, para i and gravida ii, presented herself to the 
prenatal clinic on Aug. 26, 1939, with a complaint of amenorrhea since June 19, 
1939. Her personal and family' history’ did not disclose any significant facts, ex- 
cept that her first pregnancy’ in 1936 was complicated b.v a skin eruption which 
appeared during her fifth month of gestation and cleared up several weeks after 
a spontaneous delivery’ at term of a seven and one-half pound living and healthy 
male infant. 

Examination revealed that the uterus was enlarged to the size of a two months ’ 
pregnancy’. Her pelvis was adequate and at this time there was no evidence of 
any’ skin or mucous membrane lesions. The heart, lungs, abdomen, ear, nose, 
throat, and extremities revealed no pathologic findings. There was a slight trace 
of albumin in the urine, a negative blood Wassermann and Kahn reaction, and a 
blood count within normal limits. 

She returned on Nov. 18, 1939, in her fifth month of gestation complaining of 
attacks of intense itching and a skin rash. At this time examination revealed a 
discrete vesiculo-bullous eruption on her abdomen, chest, and both ankles. The 
eruption consisted of large patches or plaques roughly' annular, clearing in the 
center and progressing on the periphery'. As the older lesions involuted new 
lesions in the form of vesicles and bullae would appear. There were periods 
vary’ing from a day' to ten day’s during which time the patient was free of attacks 
of itching and of new lesions. There were no lesions on the mucous membranes. 
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where t}ie patient only had to take three to six quarts per daj'. Her urinary 
output decreased in proportion. The patient tolerated this amount very well, but 
when an attempt was made to increase the dosage she developed a rather marked 
rhinitis. There was ever present the possibility that the posterior pituitary 
extract might stimulate uterine contractions and thereby cause the delivery of a 
premature infant. 

The patient continued in this manner until April 4, 1934, when after a normal 
labor, she spontaneous!}' delivered an eight-pound, living male infant. 

During the first six days of her puerperium her intake remained at about six 
to seven quarts per daj'. On the seventh post-partum day, her intake abruptly 
dropped to one quart and has remained within normal limits ever since. 

DISCUSSION 

The exact etiolog}' of diabetes insipidus is at the present time not clearly un- 
derstood. It has been ascribed b}' some workers to be purel}' a deficiency in 
posterior pituitar}' lobe secretion. This is somewhat borne out by the excellent 
clinical results often obtained b}' the administration of posterior lobe extract. 

Others believe that normally there is an antagonistic relationship between a 
diuretic hormone of the anterior pituitary, and an antidiuretic hormone of the 
posterior pituitary, and that occasionallj' this may become disrupted with a re- 
sulting relative increase in anterior lobe secretion. To support this view they 
offer the evidence that in the cases reported, the condition ceased abruptl}' in the 
early days of the puerperium, and this is about the time that the Aschheim- 
Zondek reaction became negative and signified a decrease in the amount of ante- 
rior lobe secretion. 

Experimentally, it has been possible to reproduce the condition by injuries to 
the hypothalamus or to the nervous connection between the pituitary and the 
hypothalamus. 

In the light of the present knowledge, it is probably more correct to look upon 
the condition occurring as the result of a disorder affecting the pituitary-hypo- 
thalamic mechanism and its nervous connection rather than being specifically de- 
pendent upon either the pituitary or hypothalamus alone. 
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Madilhac, P.: Evipan as a General Anesthetic in Gynecology, Presse med. 48; 252, 

1940. 

For anesthesia of short duration evipan is valuable as it is easily handled 
without danger to the patient. 

As a prolonged general anestlietie evipan carries no more danger than any other 
general anesthetic. The author reports 1.8 per cent abnormal reactions but fails to 
mention the number of cases in his series. The technique is easy and utilizes 
minimal apparatus. Evipan induces an unusually quiet abdomen which in gynecology 
is an asset. 

The insensible and painless induction is particularly appreciated by the nervous 
patients. The chief advantage of evipan over other anesthetics is the rarety of 
postoperative pulmonary complications following its use. The drug should be ad- 
ministered by an experienced anesthetist. 


Clair E. Folsome. 
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The patients general condition became worse. There were numerous new ciops 
of bullae, the itching was intense, and she appeared very uncomfortable and toxic. 
A medical induction was therefore decided upon. On March 2, 1940, at 10 a.m., 
twenty-four days before tlie calculated date of deliverj^, 1% ounces of castor oil 
and 9 gr. of quinine were administered. Uterine contractions started several 
hours later, and on March 3 she delivered spontaneously a six-pound living male. 
On the thirteenth post-partum daj' she still had some bullae although new bullae 
ceased to appear four da 3 's post partum. Six weeks post partum all her skin 
lesions cleared, leaving onlj- 115 -perpigmented patches. The baby was in good 
condition. 

SUMMARY 

A case of recurrent herpes gestationis, an exanthematous manifestation of a 
toxemia of pregnancy, is reported. Efforts to modify the course of the disease by 
the use of hormonal (estrogenic and corpus luteum) and chemotlierapeutic (sul- 
fanilamide and sulfapj’ridine) measures have failed. 

AVe are indebted to the Sobering Corporation for the supply of progjmon B and 
proluton. 
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DIABETES INSIPIDUS COMPLICATING PREGNANCY 

Samuel D. Hart, M.D., and H^veby B. Breitman, M.D., 

Los Angeles, Calif. 

C ASES of diabetes insipidus manifesting themselves as such only during the 
period of gestation and absent during the intervals between pregnancies are 
extremely rare. The case to be reported here is one in which the diabetes in- 
sipidus made its appearance about the sixth month of the pregnancy and ended 
abruptfy on the seventh post-partum daj-. To the present time the patient has 
been seen at various intervals, and there is no evidence of any return of the sj-mp- 
toms. She has not become pregnant again due to voluntary sterilify. 

Mrs. H. B. C., aged 22 jmars, primigravida, was first seen on Sept. 23, 1933. 
Her last menstrual period started July 23, 1933, making her due April 30, 1934. 
Her past history was essentialfy negative as was her menstrual historj'. 

Physical examination revealed a rather tall thin, asthenic type of female with 
no striking physical abnormalities. Her weight was 115% pounds and blood pres- 
sure 110/70. Pelvic examination was negative except for the uterus which was 
soft, and symmetricalfy enlarged to about the size of a six weeks’ pregnancy. 
The pelvis appeared to be ample. 

The patient had a minimal amount of nausea, but otherwise progressed nor- 
mally until the first week of her sixth month, when she noticed that she had to 
drink large quantities of water and was passing large amounts of urine. The 
patient was asked to measure her intake and output and she reported that it 
varied from twelve to sixteen quarts of water per day, with a corresponding out- 
put of urine. 

Urinalysis at this time revealed nothing except a decrease in the specific 
gravity. Blood sugar, Wassermann test, and stereoroentgenograms of the sella 
tursica were all normal. 

The patient was treated with 50 mg. of posterior pituitary powder by nasal 
insufflation q.i.d. This caused a rather marked reduction in symptoms to a point 
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1939 were caused by infection following premature or term labor and if deaths 
caused by infection following abortion are included we find that infection was the 
cause of death in slightly over two-fifths (40 per cent) of all maternal deaths. 

Table I. Coxlparison of Puerperal and Maternal Mortality in the IYhite and 

Colored Race in New York, 1939 



TOTAL reported 

1 

1 RATE PER 10,000 TERMINxYTED 


TEPailNATED 

DExYTIiS 


PREGNANCIES 



PREGNANCIES 


WHITE 1 

COLORED 

1 TOTxYL 

Puerperal mortality 

108,018 

320 

25.7 

75.7 


Maternal mortality 

104.084 

246 

21.2 

50.4 



Table II. Puerperal Mortality by' Cause in New York City. Rate Per 10,000 

Total Births 


(’AUSE or DEATH 

j 

TOTA]. 

ABORTION 

IIEMOU- 

uiiAoi: 

SEPTI- 

CEMIA 

tox- 

emia 

xYCCIDENTS 

OF 

CHILDBIRTH 

(INCL. 

CESAREAN 

SECTION) 

ALL 

OTHER 


140- 

140- 

144 

145 

140- 

149 

142 

INTERNATIONAL LIST 

150 

141 



147 


143 

NUMBER 







148 








150 

Average rate 

54.4 

10.5 

0 

8.2 

7.8 

12.0 


1931 to 1935 




1 




Rate 1939 

29.0 

4.0 

4 


msM 

0.7 

4.1 

Decrease 

24.8 

5.9 

2 

1.4 


5.9 

5.9 

Per cent decrease 

45.0 

.50.2 

33.3 

17.1 

1 50.4 1 

40.8 

59 


3. The incidence of cesarean section is 2.4 per cent; the lowest rate prevails in 
the municipal (l.G per cent) and the highest rate in the voluntary hospitals (3 per 
cent). Sixty-eight, or 2.7 per cent, of the 2,558 patients operated upon (cesarean 
section) died during or following the operation. The role of this operation as a 
cause of death would appear significant if the following facts are taken into con- 
sideration as revealed in Table III. Tlie type of patient cared for in tlie different 
institutions obviously plays an important role. 

Table III. Cesarean Section, City- of New York, 1939. Incidence, Mortality, 
AND Percentage of All Puerpep^vl DexYTiis Correlated With Type of Institution 



CITY' AS A 

YVIIOLE 

MUNICIPAL 

HOSPITxYLS 

VOLUNTARY' 

HOSPITxYLS 

PROPRIE- 

TARY 

HOSPITALS 

Incidence of cesarean section 

2.4 

1.0 

3.1 

1.9 

Mortality in patients delivered 
by cesarean section 

2.7 

5.1 

1 

2.1 

3.3 

Per cent of all puerperal deaths 
associated ivith the operation 

21.3 

12.0 

26.0 

34.2 


A more detailed study of important causes of death becomes necessaiy before 
constructive suggestions may be advanced. With very few exceptions something 
constructive should be obtained from every death. All must agi’ee that, with the 
data available, it is quite improbable that any two individuals could agree entirely 
on the analysis relative to indication for operation, technique of procedure or other 
opinion that may be expressed. 

Cesarean Section . — Since the inauguration of the Committee of New York 
County, 58 deaths associated with cesarean section have been studied and are avail- 
able for analysis at this time. It is understood that some of these deaths are in 












































Department of Maternal Welfare 


Conducted by Fbed L. Adair, M.D., Chicago, III. 


A STUDY OF PUERPERAL MORTALITY IN NEW YORK CITY 
(1937-1940) WITH ESPECIAL REFERENCE TO 
PREVENTIVE FACTORS'" 

R. Gordon Douglas, M.D., New York, N. Y. 

I N 1937 the New York County Medical Societj' appointed a Maternal Welfare Com- 
mittee to study all puerperal deaths occurring in the Borough of Manhattan. 
Meetings open to all members and held at montlily intervals when the records of 
puerperal deaths are presented in detail. Anonymity of patient, doctor, and hos- 
pital is maintained. Tliis tends to jD'Dmote a more frank discussion than would be 
possible otherwise and greatlj' increases the educational aspects of the meetings. 

Our knowledge concerning the statistical aspects of puerperal mortality has been 
fairly reliable during the present century. In general, however, the information 
acquired at the present time is more detailed and accurate than that previously 
compiled. It is to be hoped that future trends based on these comprehensive data 
will make more pleasant reading tlian some of the reports submitted in the past. 

The average “puerperal mortality” rate in New York City for the first 35 
years of the present century was approximately 52 per 10,000 reported terminated 
pregnancies. In the four }’ears following (1936 to 1939), the rates were 44.3, 
38.2, 33.4 and 29.6, respectively. Undoubtedly, then, tlie rate dropped rather ab- 
ruptly beginning with 1936, while previous to that year there w'as no significant 
trend in either direction Tliere is no correlation between the birth and the puer- 
peral mortality rates as the former has decreased progressively from approximately 
36 to 14.5 per 1,000 population while the latter remained essentially the same during 
the thirty-five years referred to. The birth rate has been relatively stable during 
the past few years when the significant decrease in the puerperal rate occurred. 
There has been an almost comparable decrease in the puerperal mortality as revealed 
by our national figures so that the factors responsible for the improvement are 
probably largely national rather than local in scope. One can only speculate on the 
effect of certain known local conditions, such as, improved diet and housing made 
available by relief to the lower economic classes, earlier and better prenatal care 
to the same group, increased medical interest in and study of the problem in general, 
better education of medical students in the theory and practice of obstetrics, and the 
educational effect of the various maternal welfare groups appointed by the county 
medical societies, in promoting the practice of better obstetrics. 

A careful interpretation of a statistical analysis by DufiSeldi of puerperal deaths 
occurring in New York during the year 1939 reveals the following important facts: 

1. The puerperal mortality is much higher in the colored as compared to the 
white race, and the rate increases progressively with advancing age, irrespective of 
parity (Table I). The death rate in city hospitals exceeds that of voluntary hos- 
pitals by approximately two and one-half times. 

2. If we compare the 1939 rate with the average of the 1931 to 1935 rates, 
it becomes evident that deaths ascribed to abortion, toxemia, and “all other” 
causes have decreased in excess of the average decrease in all causes, while the 
percentage of deaths associated with infection and hemorrhage has diminished 
relativel y little (Table II). In fact, nearly one-quarter of all puerperal deaths in 

♦Read at a meeting- of the New York Obstetrical Society, Oct. 8, 1940. 
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factors in 53 (91.4 per cent) of the deaths that may have modified the outcome 
in a considerable number of these patients. If we correlate the cause of death 
mth the type of operation, additional information concerning some of the factors 
involved is revealed. The data are presented in Table VII. 

Table VII, Type op Operation Correlated With Cause op Death 


CAUSE OF DEATH 

CLASSICAL OPERATION ^ 

LOW FLAP OPERA- 
TION : 

OTHER 

OPERATIONS* 

XSRjll 

NO LABOR 

LABOR 

(3-72 

HR.) 

NO 

LABOR 

LABOR 

(1-60 

HR.) 

NO 

LABOR 

LABOR 

(24-60) 

Infection 

4 

3 


15 


2 

24 

Hemorrhage 

3 


4 i 

2 


2 

11 

Other 

4 

2 

5 

7 

1 


19 

Totals 

11 

5 

9 

' 24 

1 1 

4 



*Porro. extraperitoneal, and peritoneal exclusion. (Four insufficient data to 
classify. ) 


I regret that I cannot present the total number and type of operations done 
in the county during the period that the above deaths occurred. It is quite likely, 
however, that the incidence would not varj' significantly from the figures given in 
Table III. 

The evidence suggests that tlie low flap operation in the absence of labor reduces 
the incidence of deaths from infection, but the procedure done under these condi- 
tions, namely, with a poorly developed lower uterine segment, may be more danger- 
ous from a point of view of homm-rhage. A low flap cesarean section done after 
fifteen or more hours of labor is a dangerous procedure in my belief. 

Another approach to the cause of death reveals the fact that 16 of the oS 
patients, approximately 27 per cent, died on the day of operation; 11 were asso- 
ciated with hemorrhage, 3 with the anesthesia, and 2 died from other causes. 

Forty-five of the deaths occurred in 21 voluntary or proprietary hospitals and 
13 in three city hospitals. This information does not .appear to be particularly 
constructive and no further comment null be made on the subject. 

The gross fetal mortality is not available because information concerning neo- 
natal deaths is lacking. There were, however, 9 stillbirths or deadborn which rep- 
resent a fetal mortality of approxim.atcly 1C per cent. If we deduct the fetal 
mortality associated with premature separation of the placenta and placenta previa, 
there still remain 6 deaths representing a fetal mortality of over 10 per cent. 

After a careful study of the individual records, there appear to be obvious 
errors in the management of many of these patients. It is probable that many 
of them could not have been prevented under the circumstances of present-day 
practice in this citjL With some changes in organization, adherence to well-defined 
principles and concentrated eifort, the results should be modified. In Table VIII 

Table VIII. Possible Errors in Management op Cesarean Sections 


Duration of labor too long before operation 12 

Anesthesia 11 

Procrastination and delay in transfusion 9 

Anemia (ante partum) (Hb. per cent was often unreported) 4 
Error in technique 8 

Inadequate preoperative care of cardiacs 2 


Total 46 


the common errors are summarized. At times more than one error has been drawn 
from a given case. 

If something concrete can he done to eliminate such factors as have been cited, 
a definite decrease in the mortality in this group, which represents approximately 
one-fifth and one-third of the puerperal and maternal mortality, respectively, in this 
county, may be expected. 
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no way related to the procedure of delivery involved, on the other hand, certain 
deaths appear to liave been definitely due to the operation. 

The indications for operation are listed in Table IV. In many instances multiple 


Table IV. Indications fob Cesarean Section, 58 Cases 


Clinical dystocia (after trial labor) 

13 

Contracted pelvis 


10 

Clinical diagnosis 

5 


X-ray diagnosis 

5 


Previous cesarean section 


8 

Placenta previa 


() 

Premature separation of the placenta 

2 

Other 


19 

Heart disease 

4 


Pre-eclampsia 

4 


Failed forceps 

1 


Myomas 



Abnormal presentation 

2 


Uterine inertia 

1 



indications make it difficult to determine the most important cause. For this and 
other reasons little discussion appears necessary concerning the indications, except- 
ing to note that 8 cases (one-seventh approximately) were done primarily because 
of a previous cesarean section. One can realize how the initial maternal mortality 
associated ndth this operation does not tell the whole story. The pyramiding 
effect of maternal mortality becomes apparent where the termination of subsequent 
pregnancies by this means is done primarily because of the histoiy of a former 
operation. In general, our experience indicates that close scrutiny of possible con- 
traindications to operation may be equally important to a caveful survey of the 
indications. 

Anesthesia was directly responsible for three deaths. A careful study of the 
individual records leads me to believe that it played an important role in eight 
additional cases. Table V summarizes the anesthetic agents employed. 

Table V. Type of Anesthesia Employed in 58 Cases of Cesarean Section 


Nitrous oxide plus ether 

39 

Cyclopropane 

5 

Local 

3 

Other 

3 

Unknown 

8 


I believe that if 90 per cent, instead of 5 per cent, of these operations had been 
caiTied out under local anesthesia there would have been a definite reduction in 
the mortality. The various advantages of local over general anesthesia will be 
discussed later. 

Table VI. Cause of Death in Cesarean Section 



NUMBER { 

PER CENT 

Infection 

26 

44.8 

Hemorrhage and shock i 

11 

17.2 

Cardiac 

5 

8.6 

Pneumonia 

4 

6.8 

Toxemia 

4 

6.8 

Anesthesia 

3 

5.1 

Other i 

5 

8.6 


The causes of death in these patients are detailed in Table VI. A careful study 
of the individual cases that make up this material suggests that there are controllable 
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appear that deleterious effects, as a result of general anesthesia, occur much more 
frequentl}' than is usually thought to be the case. For these reasons a general 
broadening of the indications for local anesthesia appears indicated and should 
include such conditions as upper respiratory infections, other medical complications, 
toxemias, long labors, and when delivery is to be accomplished by cesarean section. 

The wider adoption of the local technique would, I believe, save lives, although 
certain obstetric procedures such as, version and extraction, breaking-up the frank 
breech, and otlier intrauterine manipulations, require deep surgical anestliesia. 

I have discussed rather briefly in the preceding pages deaths associated with 
cesarean section, hemorrhage, infection, and anesthesia. I have not called attention 
to deaths following traumatic obstetric operative procedures in an attempt to effect 
delivery through the undilated cervix or to patients with antepartum bleeding who 
were subjected to examination or to treatment without adequate provision for 
therapeutic procedures or to the employment of incompatible blood for transfusion 
or to other ill-advised procedures. Our New York County Committee is of the 
opinion that improvement in obstetric practice has occurred during the past three 
j'ears. The character of the discussions at our meetings has improved steadily and 
the inhibitions of the discusser have been largely removed. 

.SUMMARY 

Certain facts pertaining to puerperal inortalitj- in New York City have been pre- 
sented. It appears that the rate has been decreasing steadily for the past four 
years while it remained essentially stationary during the preceding thirtj'-five years. 
Etiologic or predisposing factors, such as age, race, place and type of delivery, and 
important causes of death, are reviewed. In addition, statistical data have been 
presented on some of the principal causes of death in New York County, hemorrhage, 
infection and deatlis associated with cesarean section and anestliesia. While it is 
admitted there are other important causes of death, an attempt has been made to 
emphasize tlie leading factors at the expense of omission of other phase of the 
problem. The following suggestions appear worthy of consideration. 

1. The puerperal risk involved in the care of underprivileged, elderly, or colored 
patients is several times greater than that of young, white and the better situated 
economic group of patients. Lethal complications in the former may be sublethal 
in the latter. For these reasons such patients demand mature judgment and the 
best possible care at all times. 

2. The more general adoption of local or regional block and greater restriction 
in the employment of general anesthesia. 

3. Tlie use of the classical cesarean operation should be limited to patients who 
are not in labor. The low flap operation is relativelj" safe during the early hours of 
labor; however, the dangers increase progressive!}' as labor advances and the use 
of this procedure after flfteen or more hours of labor is accompanied by an un- 
warranted risk to the patient. 

4. The employment of blood plasma where whole blood is not immediately avail- 
able and the exclusion of crystalloid solutions is indicated for the immediate restora- 
tion of blood volume following hemorrhage to prevent the development of secondary 
shock. 

5. Early recognition of the nature of infections and the prompt use of the ap- 
propriate sulfonamide drugs in adequate dosage where indicated. 

6. Active participation by general practitioners and specialists in maternal wel- 
fare meetings, believing this medium to be the best available and a very satisfactory 
method of postgraduate instruction. 

7. Assumption of the attitude that every obstetric death involves mistakes in 
judgment or technique and a constructive attempt to profit from the experience. 
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Shook and Hemorrhage . — In 1939, not including deaths attributed to cesarean 
section, approximately one-sixth of the maternal mortality in New York City was 
attributed to this cause. In an analysis of the first 171 deaths studied by our 
Committee, as reported by Schneider , 2 approximately one-third of the deaths were 
ascribed to hemorrhage, when those from abortion and nonpuerperal causes were 
excluded. 

I do not propose to present a statistical r&ume of these cases, but rather a few 
impressions I have gathered from a study of the case records. 

Briefly, the problem presented is the prompt control of hemorrhage and the 
immediate restoration of blood volume. For this latter purpose whole blood is 
undoubtedly superior to any of the other commonly employed solutions for infusion. 
However, it has been our experience that delay in transfusion occurs much too fre- 
quently with disastrous results. This can be corrected to some extent by having 
an available donor actually present or the employment of the blood bank when the 
possibility of hemorrhage may be anticipated. Wliile preparations for transfusion 
are being made, blood substitutes are frequently necessary. Crj'stalloid solutions 
(saline and glucose) have the objection that the effect usually is only temporary, 
and second, they are useless in secondary shock which is associated with tissue 
anoxemia, increased capillary permeability, and acidosis. In actual practice their 
use may be more deleterious than beneficial. Colloid solutions (acacia), although 
they are better for purposes of restoring blood volume, must be administered slowly 
and with great care. Fatalities have been ascribed to their employment. Blood 
plasma on the other hand, has a number of advantages over these solutions for 
purposes of restoring blood volume.s-o Briefly, pooled plasma with negative serologic 
reactions for syphilis maj’ be stoied under refrigerated conditions, for long periods 
of time and used as an infusion without delay when an emergency arises. Typing 
and determination of compatibility are not necessary. Eeactions are relatively rare 
and innocuous and massive amounts may be employed, if necessarj^, without tech- 
nical difficulties such as would be encountered in the procurement of an equal 
volume of whole blood from either a donor or blood bank source. Its prompt use 
following hemorrhage immediately restores blood volume and prevents the develop- 
ment of secondary shock. I am not advising the emplojnnent of plasma as a com- 
plete substitute for whole blood, but rather for the immediate restoration of blood 
volume by this means, instead of attempting to do so by the use of crystalloid 
solutions, as is common practice at the present time, while awaiting preparations 
for transfusion. 

Infection . — We have been informed that slightly over 40 per cent of the puer- 
peral mortality and slightly more than 23 per cent of the maternal mortality in 
New York City for 1939 was caused by infection. One year ago this month I pre- 
sented evidence to this Societyo that the use of the sulfonamide group of drugs 
available at the time, in all postabortal and puerperal infections, was unjustified. 
The frequent employment of these preparations as indicated by the records studied 
at our Maternal Welfare Meetings appears to support the contention. In my opin- 
ion, early bacteriologic investigation into the nature of a given infection should 
constitute, as a general rule, the first step in the management of such patients. 
Frequently this has not been the case. Sulfonamide drugs may be indicated in 
serious fulminating infections before a bacteriologic report is available. This 
procedure should be the exception, however, rather than the rule. 

I have been impressed by the data presented at our meetings concerning chemo- 
therapy by several facts. Briefly, these include, inadequate dosage, lack of bac- 
teriologic investigation, discontinuance of the drug because of “minor’' toxic 
symptoms, changing from one drug to another for various reasons, and persistence 
in the use of the therapy in the absence of any signs of a favorable response. 

Anesthesia . — In addition to the complications already cited when discussing 
cesarean section, there have been a number of other case records reported before 
our committee where general anesthesia was responsible to a large extent for the 
fatal outcome. Unfortunately, the total number of deaths caused by anesthesia 
in New York City are unknowui because of lack of information, and it is interesting 
to note that only two deaths were attributed to this cause in 1939. Schneider , 2 
however, reported 6 deaths due to asphyxia associated with anesthesia in his analysis 
of the first 171 deaths investigated b^ the jSTew York County Committee, It woqld 



536 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Table II. Hemorrhage and Accidents of Childbirth 



1935 

1936 

1937 

1938 


Puerperal deaths 

197 

156 

158 

127 


Hemorrhage 

20 

25 

21 

19 


Accidents of childbirth 

44 

36 

34 

33 


Percentage of total 

32.5 

39 

34.8 

*11 

1 38.2 


In this total of 76 deaths from septicemia, hemorrhage and accidents of child- 
birth account for 27 deaths of women who hud cesarean section ; 3 cesarean hysterec- 
tomies are included, 2 of wliich were for rupture of the uterus after failure of 
breech extraction, and 2 Watei's' extraperitoneal sections, 1 after twenty-eight hours 
of labor with membranes ruptured seventeen hours, in which patient died of 
hemorrhage during the operation, and the other not in labor witli death ascribed 
to slioek. A general anesthetic was administered in 24 cases, local in only 3. The 
type of operation is of interest. 

Table III. 110 Puerperal Deaths, 1939; 27 Ce.sarean Section Deaths, 24.5 

Per Cent 


TYPE OF OPERATION 

TOTAL 

1 OPERATOR 

OBSTETRICIAN 

OTHER 

Classical 

15 

7 

s 

Lower segment 

7 1 

7 

— 

Waters 

<> 

2 

— 

Hysterectomy 

3 

3 

— 


To the classical operation is assigned the gi-eatest number of deaths (15). It is 
noteworthy that intestinal obstruction caused deatli in 3 of these cases. In S 
women, not in labor, death was due to peritonitis (3) and intestinal obstruction 
(2), in the other 7 it will be seen that this operation was performed after many 
hours of labor, with death largely due to peritonitis. 


Table IV. 15 Classical Cesarean Deaths, 1939* 


HR. IN LABOR 

HR. MEMBRANES 

RUPTURED 

ANESTHESU 

DEATH 

6 

0 j 

General 

Peritonitis 

6 

6 

General 

Peritonitis 

14 

0 

General 

Eclampsia 

28 

0 

Spinal 

Obstruction 

36 

0 

General 

Peritonitis 

36 

24 

1 General 

Peritonitis 

47 

3 

General 

Peritonitis 


*Eight not in labor. Peritonitis, 3, shock, 3, obstruction, 2 ; 7 in labor. 


The lower segment operation was performed in 7 eases of cesarean section deaths, 
as shown in Table V. 

Table V. 7 Lower Segment Cesarean Deaths 



HOURS IN 

LABOR 

HOURS 

MEMBRANES 

RUPTURED 

ANESTHESIA 

Peritonitis 

6 

17 

General 

Peritonitis 

10 

16 

Local, General 

Peritonitis 

15 

39 

General 

Peritonitis 

40 

0 

Local 

Embolism 

0 

2 

1 Local-Gas 

Sepsis and embolism 

5 

6 

General 

Aspiration 

13 

8 

General 









































PUEEPERAL MORTALITY IN THE BOROUGH OP BROOKLYN, 

CITY OP NEW YORK'' 

Charles A. Gordon, M.D., P.A.C.S., Brooklyn, N. Y. 

T he number of puerperal deaths in the United States has declined sharply since 
1933, the first year that figures from the entire country became available for 
study. In 1938 the national puerperal death rate was the lowest on record, a de- 
cline of 30 per cent from 62 per 10,000 live births to 43.5. The rate for 1939 
will be still lower. 

In New York City the rate has been more than cut in half since 1933, from 
61.1 to 29.6 in 1939. In Brooklj-n, however, the crude puerperal rate for 1939 
was 26, the lowest in the five boroughs, with 110 deaths, while in 1933 there were 
284 deaths, a rate of 70, which was considerably liigher than the national and citj- 
rate that year. It has been shown, however, by Mr. Thomas J. Duffield, Begistrar 
of Kecords of the Department of Health, City of New York, that the colored 
population of New York Cit}’', which is largest in Manhattan and Brooklj-n, is an 
important statistical factor, since the puerperal death rate of colored women is 
nearly three times that of white women. And, since tlie death rate from abortion 
is nearly seven times as high among colored as white, Brooklyn is passed by Eich- 
mond and Manhattan when deaths early in pregnancy are excluded in calculating 
the maternal mortality rate. 

In Brooklyn substantial reductions in all tj-pes of puerperal death have been 
made, but not uniformly. Deaths from hemorrliage, septicemia, and accidents of 
childbirth, which includes cesarean section, show a relative increase in the last five 
years. 

In 1939 septicemia was charged with the gi-eatest number of puerperal deaths, 
31 per cent of the total, or 42 per cent if deaths from septic abortion exclusive 
of liomicide are included. Only those deaths which are so reported by the OfiBce 
of the Chief Medical Examiner are classified as criminal abortion. There are of 
course many more in which evidence is lacking. “It was because of 21 such eases, 
largely among colored women who died in Harlem, that the puerperal death rate in 
Manliattan was higher than that of Brooklyn. ’ ’2 Table I shows the relative increase 
of septicemia over a five-3'ear period in Brookljm, and the part plaj'ed bj^ operative 
delivery in 1939. 

Table I. Septicemia, 1935 to 1939 


('Ab ortion excluded ) 



1935 

1936 

1937 

1 1938 1 

1 1939 

Puerperal deaths 

197 

156 

158 j 



Septicemia 

49 

45 

39 


34 

Percentage of total 

24.8 

28.8 

24.7 

1 29 

31 


1939 

Operations : 

Associated : 

34 deaths 

12 cesarean (peritonitis} 

14 long labors 

3 forceps 

18 earl}' rupture of mem 



branes 


4 version 



5 induction 

7 hemorrhages 


If deaths from hemorrhage are combined with those due to accidents of child- 
birth as largely due to hemorrhage and shock associated with deliveiy, we find a 
similar relative increase. Details are shown in Table II. 

*Hea(l at a meeting of the New York Obstetrical Societj-, Oct. 8, 1940. 
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enough. The educational value of committee discussion should not be overlooked. 
Individual interest on a large scale must be aroused^ and every practitioner of ob- 
stetrics made to feel that he himself can make a worth-while contribution. This 
is essential. Education is continued by participation in the investigation and dis- 
cussion of the all-important details appearing in the actual case records of puerperal 
death. The obstetric conference of the Committee on Analj’sis, wide open to everj’ 
physician interested enough to attend, is an available and nearly perfect mechanism 
for that postgraduate education which we have found so difficult to provide for 
him. And, in the final analysis, solution of the medical problem lies in continued 
education. 

25G Jeffeuson Avenue 

DISCUSSION 

DE. BENJAMIN P. WATSON. — Each speaker has stressed that these commit- 
tees in their discussions are not primarily concerned with individual responsibility 
or possible culpability, but only with the lessons that can be learned from any sins 
of omission or commission that may have occurred in the management of particular 
cases. They have wisely discarded the terms “ preventability ” and “nonpreven- 
tability” used in the original Academy of Medicine report, for around these two 
terms a gi-eat deal of the controversy, aroused by that report, raged. The terms 
were provocative. Looking back I, as one of the workers on that report, do not 
I'egret their use, for I believe that they, more than anj-thing else, were responsible 
for the awakening of the medical profession to the necessity of looking further 
into this matter and for the establishment of • the constructive work now being 
done by the hlaternal Welfare Committees not only in Greater New York, but 
throughout the country. As both speakers have said, these meetings, open as they 
are to every member of the profession, are of real educational value and cannot 
but play a large part in the promotion of better obstetrics. 

The reduction in maternal mortality in New York and throughout the country 
in the last three years has been most remarkable. I believe that the repeated 
statement of the problem in medical and lay meetings and journals has played a 
significant part in stimulating individual practitioners to do better work and to 
get better results. Any doctor who attends these Committee hleetings regularly 
and hears at meeting after meeting the same type of case discussed, the same mis- 
take made in each case, the same want of foresight, and as a result, the same haste 
and confusion when emergency arises, must be better able to deal with that type 
of case when he himself encounters it. 

Prenatal care resulting in the early detection and treatment of pregnancy 
toxemia, in the adequate treatment of cardiac and other complications, accounts for 
a large percentage of the total reduction in maternal mortality. 

It is evident, however, from the facts given us by both speakers that a deter- 
mined drive has to be made to inform the profession of the danger of operative 
obstetrics and of the necessity for making every provision for every possible emer- 
gency that may arise in its course. Dr. Gordon has told us how, as a result of their 
discussions in Brooklyn, standards of operative practice have been formulated, the 
necessity for close scrutinj’ of the indications for cesarean section, the importance of 
the type of anesthesia, the provision of blood by the presence of a donor or the 
accessibility of a blood bank, the proper preparations to make before the handling 
of a case of placenta previa, adherent placenta, or inversion of the uterus. 

The fatalities in the course of and following operative obstetrics are usually 
the result of haste and confusion, because these provisions have not been made be- 
forehand. 
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Since cesarean appears as a cause of death in 27 of the 110 cases of puerperal 
death in 1939, a ratio of 1 to 4, it has seemed udse to present it thus in detail. 
The Bureau of Vital Statistics has assigned 12 of these deaths to septicemia. It 
is clear then that reduction in the number of cesarean deaths will lower consider- 
ably the number of deaths in this rubric. 

Anesthesia in itself is a definite hazard. During the three-j'ear period, 1937 to 
1939, anesthesia was the actual cause of death in 13 cases in the entire number 
of 395 puerperal deaths. If this may be compared with 20 in the 2,041 deaths 
analyzed in the New York Academy of Medicine report, more than three times as 
many deaths occurred from anesthesia as might be expected. In 9 of these cases 
there were definite controllable factors, as the use of ether in toxemia (2), spinal 
anesthesia for cesarean during cardiac decompensation (1), inexperienced anes- 
thetist (1), and vomiting with aspiration (5). 

All too often certificates of death are written by interns or others not interested 
in accurate reports of puerperal deaths or unfamiliar with statistical implications. 
Yet at best the true importance of anesthesia is unknown under the present method 
of coding. 

We have found that our placenta previa mortality was largely due to procras- 
tination. In no case did initial hemorrhage cause death. In 18 out of 24 cases, 
repeated hemorrhage occurred before any treatment was instituted, a week or more 
elapsing in 12 cases. Transfusions were often inadequate. 

Inspired by a visit to Philadelphia where analysis of puerperal deaths was going 
on, a similar study was begun in Brooklyn in 1936. With the excellent cooperation 
of the Commissioner of Health, the Maternity Center Division of the Visiting Nurse 
Association of Brooklyn and formal representation from every hospital, we have 
been able to get a perfect return of case histories. For three years we have assigned 
preventability of death, yet we long ago discovered that it is easy to do this only 
when a small committee of obstetricians sits in judgment. Time and again, at large 
meetings, we have been unable to form an opinion or have reversed our own pre- 
vious decisions. Actually it is impossible to define preventability with scientific 
exactness, and it should be done that way or not at all. The very word implies 
a criticism not intended. Preventability statistics have served their purpose. Now 
we discuss controllable factors, planning and building up discussion and striving 
to establish standards of practice so far as that may be done, and using the word 
“preventable” only for stimulation of discussion. 

It should be said that these meetings are well attended by obstetricians and 
general practitioners, interns and residents. No hospital or physician is identified 
in the discussion. Every physician in Brooklj-n is invited and urged to attend, and 
everyone present has a voice, and a vote if one should be taken. The Committee 
on Analysis has become a committee of the entire profession, with its only purpose 
self-education. Once a year results are summarized and presented at an open meet- 
ing of the Brooklyn Gynecological Society. 

It is idle, of course, to believe that any educational method will reach every 
physician, yet lessons learned by those present must eventually become widely 

diffused. And the knowledge that every puerperal death is under scrutiny operates 

for the benefit of the patient. It has been made clear that responsibility for the 

patient’s welfare does not rest entirely with the physician. Not only do women 

have a right to expect every hospital to be a safe place for delivery, but the best 
interests of patient, hospital, and physician are served in no other way. More and 
more hospitals require consultation in all cases of long labor, hemorrhage, toxemia, 
and all operative procedures other than low forceps, and advice and help are available 
mthout fee, when the patient’s physician feels that the situation should be managed 
that way. 

That standards of practice become fairly well established after repeated group 
discussion is inevitable. The purpose of this paper is to call attention to the value 
of this teaching method as a source of inspiration for obstetrician and general 
practitioner alike. 

Enough has been said to show that operative delivery, particularly cesarean sec- 
tion, is the heart of the Brooklyn problem. Any committee on analysis, able to 
inquire into all the circumstances of death, can just as readily outline its own situa- 
tion. Certainly no problem can be solved until it is clearly stated. Yet this is not 
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OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF NOVEAIBEB 7, 1940 
The following papers were presented: 

Report on Clinics — ^Woman’s Medical College Hospital. Dr. Lewis C. Scheffey. 
The Effect of Combined Administration of Chorionic Gonadotropin and the 
Pituitary Synergist on the Human Ovaries. Drs. Charles Mazer and Elkin Eavetz. 
(For original article, see page 474.) 

Pubertas Praecox Due to Ovarian Tumor. Dr. Clifford B. Lull. (For original 
article, see page 445.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBER 18, 1940 
The following papers were presented: 

Amenorrhea and Sterility Caused by Bilateral Polycystic Ovaries. Dr. M. L. 
Leventhal. (For original article, see page 516.) 

Report of a Case of Intravasation. Dr. E. W. Fischmann. 

The Late Effects of the Toxemias of Pregnancy. Dr. John H. Moore, Grand 
Forks, IST. D. (bj'' invitation). 

Some Observations on the Gynecic Employment of Eiiuine Gonadotropins. E. C. 
Hamblen (by invitation). (For original article, see page 495.) 


OBSTETRICAL SOCIETY OP BOSTON 
MEETING OF NOVEMBER 19, 1940 
The following paper was presented: 

The Treatment of Pelvic Endometriosis. Dr. Walter T. Dannreuther (by invita- 
tion). (For original article, see page 461.) 


PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBER 7, 1940 
The following papers were presented: 

Deep Cauterization of the Cervix. Drs. B. Z. Cashman and J. S. Frank. (For 
original article, see page 379.) 

The Clinical Evaluation of Stilbestrol. Dr. Jos. A. Hepp. 


Society Transactions 


AMERICAN ASSOCIATION OF OBSTETRICIANS, CYNECOLO- 
CISTS AND ABDOMINAL SURGEONS 

FIFTY-THIBD JNNUAL MEETING, EXCELSIOE SPEINGS, MO. 
SEPTEMBEE 26 TO 38, 1040 

The following papers were presented: 

Home Delivery Service for Medical Students. Dr. Calvin E. Hannali, Dallas, 
Texas. (For original article, see page 417.) 

Deep Cauterization of the Cervix. Drs. B. Z. Cashman and John S. Frank, 
Pittsburgh, Pa. (For original article, see page 379.) 

A Skin Test for the Diagnosis of Pregnancy. Drs. Frederick H. Falls, V. C. 
Freda, and H. H. Cohen, Chicago, 111. (For original article, see page 431.) 
Transmigration of the Human Ovum. Dr. Q. U. Newell, St. Louis, Mo. 

The Effects of Analgesia on the Newborn Infant. Dr. C. O. McCormick, In- 
dianapolis, Ind. (For original article, see page 391.) 

The Palatal Arch and the Pelvis. Drs. A. J. Kongy and A. B. Tamis, New 
York, N. Y. 

Acidosis and Alkalosis in Obstetrics and Gynecology, Dr, W, T. Pride, J. E. 
Eeinberger, and D. T. Holland, Memphis, Tenn. (For original article, see page 
412.) 

Pubertas Praecox Due to Ovarian Tumors. Dr. Clifford B. Lull, Philadelphia, 
Pa. (by invitation). (For original article, see page 445.) 

Objections to Induction of Labor in Normal Pregnant Women. Dr. E. L. 
Cornell, Chicago, 111. (For original article, see page 438.) 

A Report of a Series of Complete Tears of the Perineum With Extension up 
the Posterior Vaginal Wall, Repaired by the Vaginal Flap Method. Dr. Ralph E. 
Campbell, Madison, Wis. (For original article, see page 403.) 

The Theca Cone and Its Tropism Toward the Ovarian Surface, A Typical Fea- 
ture of Growing Human and Mammalian Follicles. Dr. Erwin 0. Strassmann, 
Houston, Texas. (For original article, see page 363.) 

The Psychology of Pregnancy. Dr. Stuart B. Blakely, Binghamton, N. Y. 
Re-operation; Analysis of 125 Gynecological Cases. Dr. E. Lee Dorsett, St. 
Louis, Mo. 

Clinical Experience With Testicular Extract in Obstetrics and Gynecology. 
Dr. David Hadden, Oakland, Calif. 

Actinomycosis of the Ovary. Dr. W. A. Coventry, Duluth, Minn. (For original 
article, see page 455.) 

Nationality and Carcinoma of the Cervix. Dr. Frank E. Smith, New York, 
N. Y. (For original article, see page 424.) 

Some Remarks About Maternal Mortality in the South. Presidential Address. 
Dr. James E. McCord, Atlanta, Ga. (For original article, see page 355.) 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF OCTOBER 8, 1940 
The following papers were presented: 

Menstruation and Urination Through a Clitorislike Structure. Drs. David N. 
Barrows and Winston N. Bloch. (For original article, see page 513.) 

Puerperal Mortality in the Borough of Brooklyn, City of New York. Dr. 
Charles A. Gordon. (For original article, see page 535.) 

A Study of Puerperal Mortality in New York City (1937-1940) with Special 
Reference to Preventive Factors. Dr. R. G. Douglas. (For original article, see 
page 529.) 
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Olovson, T.: Bilateral Extrauterine Pregnancy, Acta obst. et gynec. Scandinav. 

18: 380, 1938. 

Olovson reports a case of bilateral extrauterine gestation and collected 158 addi- 
tional cases from the literature. He points out the necessity for exploring both 
tubes in all cases when operating for a tubal pregnancy. 

J. P. Greenhill. 

Gaines, Collins, and Brown: Abdominal Pregnancy, Soutli. IM. J. 31: 1278, 1938. 

The histories of two patients with this relatively rare condition are presented 
in detail. The first was a 25-year-old priniigravid negress who was admitted to 
the hospital in the seventh month of pregnancy. Beginning at about the second 
month, and persisting from time to time throughout the gestation, she experienced 
epigastric and right upper quadrant pain, gaseous eructation, and occasional vomit- 
ing. During this period there was a weight loss of 40 pounds. Fetal movements 
were first felt two months before admission and caused mild pains, and vomiting 
after meals. Three days previous to her arrival at the hospital thej' were accom- 
panied by severe shooting pains in the upper abdomen, with dull aching pains and 
a sensation of heaviness in the pelvis. Abdominal enlargement corresponded to 
that of a full term gestation, and the babj' lay in the upper half of the abdomen. 
To the left of the midline in tlie lower abdomen, and rising to the height of a four 
to five months’ pregnancy, a spongj- mass was felt. This was interpreted as 
uterine fundus. The cervix was firm, and there was no indication of dilatation or 
effacement, and the pelvis was empty. A clinical diagnosis of extrauterine preg- 
nancy was confirmed bj' x-ra}' studies which demonstrated the fetus lying trans- 
versety across the upper abdomen just beneath the diaphragm. Under local anes- 
thesia a left rectus incision was made. The placenta was found in the midline 
extending to the left and attached to the lower abdominal viscera and the uterus. 
The baby la}’ free in the peritoneal cavity, weighed 4 pounds and 2 ounces, and 
died seven liours later. During the postoperative course, there was hemorrhage 
upon 3 occasions, and the patient died on the thirteenth day. 

The second patient was a 2C-.vear-old colored multipara whoso prenatal course 
was uneventful except for the fact that fetal movements had not been felt for 
one month before admission. The abdomen was the size of a full-term gestation, 
fetal heart tones were not audible. The pelvis was empty, and there was no 
cervical dilatation or effacement. Medical induction was not successful. She was 
discharged to prenatal clinic, and, because of toxemia, was readmitted for medical 
induction which again failed. Fetal movements and heart tones were absent. A 
fetal head was palpated at the umbilicus with crepitation. The Friedman test was 
negative. Surgical induction of labor was unsuccessful. Following an x-ray ex- 
amination, a diagnosis of probable extrauterine gestation witli dead fetus was 
made. At laparotomy, a full-term macerated fetus was found lying free in the 
peritoneal cavity. The abdomen was closed with drainage. Convalescence was 
essentially uneventful, and the patient Avas discharged on the fifteenth daj’. 

Arnold Goldberger. 

Russell, B. P., Jr., and Black, W. T., Jr.: Primary Ovarian Pregnancy, South. 

Surgeon 9: 114, 1940. 

Primary ovarian pregnancy is a rare condition in which the fertilized ovum 
undergoes a certain stage of its deA’clopment entirely within the ovary. In sec- 
ondary ovarian pregnancy, the ovum, following its fertilization, undergoes some 
of its development in a nearb}' structure, usually the Fallopian tube, and then 
becomes implanted on the OA’ary. The literature contains 85 supposedly proved 
cases of primary OA’arian pregnanej’. The authors, in a reA’iew of the reports, 
found 52 cases in which the criteria for the primary condition existed as defined 
by Sutton. They report a new proved case of primary ovarian pregnanej’. 

The patient, 23 years of age, was pregnant for the second time. Following an 
amenorrhea of approximate!}’ eight weeks, there was nausea, scA’ere lower abdom- 
inal pain, and vaginal bleeding. On admission temperature was 98.6° F., pulse 60, 
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Ectopic Pregnancy 

Eojdestvenskaia, A. J.: The Etiology of Extra-Uterine Pregnancy, Suig., Gynec., 

Obst. 67: 308, 1938. 

The etiology of tubal pregnancj^ ma 3 ' depend on three factors: (1) the ovum 
developing its capacity for implantation before it reaches the uterus; (2) dis- 
turbed transportation of the ovum; (3) mechanical obstacles encountered bj' the 
ovum on its journey. 

All three factors are closely connected with one another and therefore their 
distinction of one from another can be only approximate. However, the outstand- 
ing cause, apparently is the second factor, i.e., disturbed transportation of the 
ovum, for in all probability it may be the independent cause of tubal pregnancy, 
while the first/and third factors, in particular (i.e., mechanical obstacles), plaj' 
merely a relative part and must be accompanied bj' disturbed transportation, how- 
ever slight, to cause tubal pregnane 3 ^ 

The motor capacitj’' of the tube depends to a great extent on the effect of the 
vegetative nervous system, which in its turn may be influenced by various emo- 
tions: fear of pregnancy, abortion, and the use of contraceptive measures. 

From a study of 100 cases of tubal pregnancy, it is believed that the cause of 
the faulty implantation was the first factor in 10 per cent of cases, and the third 
in 76 per cent. 

Among the mechanical causes, defective development of the tube of postembryonic 
nature seems to be of greatest importance. 

Improvements in living conditions, less frequent occurrence of infectious dis- 
eases, and better working conditions for growing girls will reduce the percentage 
of extrauterine pregnancies. 

William C. Henske. 

Villaca, Joao: Ectopic Pregnancy, Eev. de gynec. e. d’obst. 2: 172, 1938. 

The author presents a study of 20 cases of ectopic pregnancy. Three patients 
with abortion through the tube were operated upon and discharged cured; 7 in- 
stances of ruptured tubal pregnancy, all operated upon, with 1 death due to 
paralytic ileus; 1 patient with interstitial tubal pregnancy of eight months, 2 
cases of lithopedion, 2 cases of abdominal pregnancy, 2 with supposed tumors of 
the ovary, which proved to be tubal pregnancies all operated upon ; 1 of them with 
cirrhosis of the liver died postoperatively. 

Thus of the 20 cases of extrauterine pregnancy reported, all patients were 
operated upon with two deaths. 

Mario A. Castallo. 

Caccia, J. P.: Kepeated Tubal Pregnancy, Semana med 47: 583, 1940. 

From a review of the literature and a study of his own cases, Caccia concludes 
tliat recurrence of tubal pregnancy in the same woman takes place in about 4.14 
per cent of eases. Such recurrences may be observed from two months to fifteen 
j^ears after the first ectopic pregnancy. However, during this interval, normal 
intrauterine pregnancies may occur. The frequency of such normal gestations 
was 32 per cent. Hence, there is no justification for avoiding plastic operations 
on pregnant tubes because of the fear of a repetition of an ectopic pregnancj*. 
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difference in age of these two pregnancies, determined from the stage of ripeness 
of the follicle, cannot be considerable and hardly over three weeks. 

The reported case is also a classical example of external migration as shown 
in the right tubal pregnancy which originated from the left ovary. After the 
relatively long travel from left ovary to right tube, the left tube being closed at 
its fimbriated end, the impregnated ovum was ready for nidation and implanted 
itself in the middle of the tube. 

J. P. Greenhill. 

Stern, S. I.: Intramural Pregnancy, Gynec. et obst. 38: 193, 1938. 

Intramural pregnancy is defined as a variety of ectopic gestation in which the 
ovum becomes implanted in the wall of the uterus, developing between the muscle 
layers. The author agrees with those writers who distinguish between intramural 
and interstitial pregnancy. 

In a ten-year period, this condition was encountered twice in a series of 380 
laparotomies performed for ectopic gestation, an incidence of 0.51 per cent. Of 
these one was a pure form of the condition, the other a mixed one. Both patients 
became pregnant again shortlj^ after operative intervention, and were delivered 
of normal infants at term. The factors commonly discussed in connection with 
the etiology of ectopic gestation are reviewed. 

The first patient, a 40-year-old multipara, had 13 full-term gestations and one 
miscarriage at three months, with a lapse of ten jmars since the previous gestation. 
Her last period occurred three weeks previously, and was late. She was admitted 
to the gynecologic service in a critical condition with signs of intra-abdominal 
hemorrhage. At operation tlie peritoneal cavity was full of blood, and at the 
region of the right uterine horn, there was a small nodular elevation near to a 
perforation. A small cavity, 4 mm. in diameter, the site of the implanted ovum, 
was filled with blood clot. The cornu was excised down to the mucosa, together 
with a portion of the tube, and peritonization was effected. On the fourteenth 
day postoperative, the patient was discharged in good condition. Histologic diag- 
nosis: Intramural gestation, the site of implantation formed by the muscle layers 
of the uterus ; villi take the stain well. 

The second patient, aged 37 years, had one previous stillbirth. She was ad- 
mitted to the hospital in shock, with signs of an intra-abdominal emergency. 
Following a two-month period of amenorrhea, and one week before admission, 
there was a bloody vaginal discharge followed by severe abdominal pain and 
syncope. At operation considerable blood was found in the peritoneal cavity, and 
in the isthmic portion of the left tube at the site of its origin from the uterus, 
there was an ectopic gestation. There was uneventful recovery of the patient. 
Histologic examination of the specimen revealed tubouterine pregnancy. 

The author regretted his inability to make a detailed histologic study of the 
specimens, with the possibility of thus throwing more light upon the etiology of 
this condition. Ordinarity, the perforation occurs on the posterior surface of the 
fundus of the uterus; it is due to destruction of the muscle wall by placental villi. 

Arnold Goldberger. 

Limpach, L., and Boy, J.: Tuberculosis of the Fallopian Tubes and Ectopic Preg- 
nancy, Gynec. et obst. 38: 359, 1938. 

Statistical reports indicate that 60 to 80 per cent of women with genital tuber- 
culosis are sterile. Anatomic lesions, in addition to functional disturbances, are 
the factors chiefly responsible for this sterility. Should pregnancy occur, compli- 
cations may ensue; of these, ectopic gestation is rare. 

A 32-year-old nullipara who had been married for four years was admitted to 
the hospital with a history of amenorrhea of two months’ duration, a bloody 
vaginal discharge upon one occasion, and violent lower abdominal pains. Ectopic 
pregnancy in left tube was suspected and the patient placed under observation. 
The Aschheim-Zondek test was positive. Nine days after admission acute lower 
abdominal pain recurred following the taking of castor oil. At laparotomy the 
peritoneal cavity was filled with blood, and there was a left hematosalpinx which 
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and respiration 22. The patient perspired profusely and her skin -was cold and 
clammy. There rvas some vaginal bleeding, and the chief complaints vere nausea 
and severe lower abdominal pain. Laboratory studies showed: 3,570,000 red 
blood cells; 9.3 Gm. hemoglobin; 26,700 white cells, with 71 per cent pol 3 'morphO' 
nuclears. Because of an almost classic history of ectopic pregnane}', laparotomj' 
was decided upon. Preliminaiy vaginal examination revealed a small uterus which 
was freely movable. There were no adnexal masses, but the right ovarj- was pal- 
pable. A soft mass was palpated in the cul-de-sac. 

There was free blood in the peritoneal cavity, both tubes were normal and the 
right o%mry was slightly cj'stic; a soft mass of bloodj' tissue in the cul-de-sac 
contained a placenta and fetus. In the left ovary there was a bleeding crater 
approximately 2 cm. in diameter, with adherent placental tissue. Left salpingo- 
oophorectomy was performed. The crown to heel length of the fetus was 78 mm., 
and its estimated age was 13 to 14 weeks. The Fallopian tube was 5 cm. in length 
and its lumen patent with masses of clotted blood at the fimbriated end. Micro- 
scopicall}’’, there was evidence of edema and h}'peremia, but the mucosa was intact 
and no placental tissue was observed either in the tube or in the blood clot ad- 
herent to the fimbriae. Grosslj', the lacerated portion of the ovaiy measured 2.2 
cm. in diameter, and 1.2 mm. in depth. Histologic studj’ of this area revealed 
edematous ovarian tissue, hemorrhage with fibrin clot, a convoluted laj'er of 
lutein cells, and chorionic villi within the ovarian tissue of adjacent areas. 

It is suggested that all primary ovarian pregnancies develop upon the basis of 
pathologic changes in the ovarj- wherebj- ovulation is prevented bj- thickening of 
the theca or an unusuallj' firm attachment of the ovum to the discus proligerus. 
In either case, there is retention of the ovum in the follicle. In this instance the 
ovarian stroma contained numerous follicle c}'sts. In the historj' of these patients, 
it is a noteworthj' fact that periodic sterilitj' is common. 

To the accepted criteria for the establishment of the diagnosis of primarj" 
ovarian pregnanej’', the authors wish to add the requirement that serial histologic 
sections of the tube on the affected side prove that rupture has not occurred. 

Arnold Goi,dberger. 

Bittmann, O.; A Case of Simultaneous Tubal and Ovarian Pregnancy, Monatschr. 

f. Geburtsh. u. Gynak. 110: 17, 1939. 

Bittmann reports the verj' rare if not unique observation of simultaneous extra- 
uterine tubal and ovarian pregnanej' in a 33 - 3 -ear-old woman. Both ova, implanted 
in the right tube and right ovary, were entirel}- separated from one another, so 
that the possibilit}- of a tuboovarian pregnancy need not be discussed. The ovarian 
pregnancy was imbedded in a Graafian follicle; the right tubal pregnane}- had its 
own corpus luteum in the left ovar}-. Histologic serial section of the resected 
right ovary gave no evidence of follicles with two or more ova. 

Judging by this case as well as b}- another one of follicular pregnane}-, one 
comes to the conclusion that a purely follicular pregnancy can only originate 
where the follicle has just burst and the opening caused by rupture is not yet 
closed, i.e., before fibrinoid transformation of the opening occurs. To be fertilized 
at all, the ovum must lie near the place of rupture which however must be very 
small. Moreover, the ovum must adhere in this place more firmly than usually, it 
must still be in firm communication with the granulosa cell stratum of the cumulus 
ovigerus; last, the inside pressure in the follicle must be lower than normal. An 
ovum fertilized in this place is ver}- likely to have special energy toward implanta- 
tion and nidation, for, although an ovum impregnated in this place also finds a 
nutritive epithelial medium, this is rather poor compared to the uterine and even 
to tubal mucosa. Histologically, the progress of such pregnancies is similar to 
conditions in placenta previa, especially in placenta previa cervicalis. 

Based on the removed specimens it can be said that in this case the two fer- 
tilized ova must have been of different age, i.e., the result of different fecunda- 
tions. The follicular pregnancy in the right ovar}- originated first. This leads 
one to consider whether one had to deal with a case of superfetation or of super- 
fecundation. The author thinks that superfetation occurred in this case. The 
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American Board of Obstetrics and Gynecology 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted at Cleveland, Ohio, by the entire Board from 
Wednesday, May 2S, to Monday, June 2, 1941, inclusive, prior to the opening of 
the annual meeting of the American Medical Association in Cleveland. ' 

Formal notice of the time and place of these examinations will be sent each 
candidate several weeks in advance of the examination dates. 

Candidates for reexamination in Part II must make written application to the 
Secretary’s Office before April 15, 1941. 

The Board requests that all prospective candidates who plan to submit applica- 
tions in the near future request and use the new application form which has this 
year been inaugurated by the Board. The Secretary -^vill be glad to furnish these 
forms upon request, together with information regarding Board requirements. Ad- 
dress Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pennsyl- 
vania. 


Tills Board will hold its annual dinner for Diplomates, and others interested in 
the work of the Board, on Wednesday evening, June 4, 1941, at the Wade Park 
Manor Hotel, Cleveland, Ohio, immediately follonung the close of the Part II 
examinations, which will be conducted in Cleveland in the spring, immediately 
prior to the opening of the annual A. M. A. meeting. 


The Journal of Clinical Endocrinology 

A new monthly magazine devoted to this field, wliich is maintained by and issued 
for the Association for the Study of Internal Secretions, is being published by 
Charles C. Thomas of Springfield, 111. It will cover the practical aspects of endocrine 
medicine, including diagnosis and therapy, symposia and reviews, original research. 
The Managing Editor is Dr. hlilton Lee, of Boston, and there is a Publication Com- 
mittee of well-known specialists and research workers. The new journal is designed 
to supplement the well-knomi and established Endocrinology which will continue to ' 
present articles on experimental research. 
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had ruptured in the region of the ampulla. The left adnexa were removed. Post- 
operative convalescence was uneventful. 

Histopathologic examination revealed numerous double layered placental villi, 
and the characteristic features of an hyperplastic tuberculous salpingitis. 

This case is unusual because pelvic tuberculosis rarely causes ectopic gestation; 
complete tubal occlusion -ndth absolute sterility is the usual result. 

Arnold Goldbekger. 

Garcia, P., and Tisne, L.: Endometriosis and Tubal Pregnancy, Bol. Soc. chilena 
de obst. y ginec. 4: 493, 1939. 

The authors present a case of tubal pregnancy associated with endometriosis. 
Thej^ feel that the latter condition is more often a cause of ectopic pregnancy 
than is commonlj- realized and recommend the careful histologic studj' of tubes 
involved in this condition. The article contains several excellent microphotographs. 

R. J. Weissman. 

Dubourc, G., and Mahon, K.: Importance of Histologic Examination of the De- 
cidua in the Diagnosis of Extra-Uterine Pregnancy, Rev. frang. de gynee. et 
d'obst. 34: 42, 1939. 

The authors call attention to the decidua in cases of extrauterine pregnancj’ 
and also to the fact that frequently pieces of decidua are considered to be an 
aborted ovum. Microscopic examination alone suffices to distinguish between 
decidua and ovum and hence, the differentiation between an intrauterine abortion 
and a pseudo-abortion of an ectopic pregnancy. Therefore, in all doubtful cases 
a histologic examination should be made of all the tissue which is expelled from 
the uterus or obtained bj' an exploratory curettement. 

J. P. Greenhill. 

Dubrauszky and Martzy; Significance of the Friedman Pregnancy Test in the 
Diagnosis of Extra-Uterine Pregnancy, Klin. Wchnschr. 18: 600, 1939. 

The authors report the results of their findings in 69 cases of extrauterine 
pregnancy. Of these, 24 were acute and 45 chronic. Thej’- concluded from their 
studies that the Friedman pregnancy test has no great diagnostic value in the 
acute type of extrauterine pregnancy (i.e., with rupture). They arrive at this 
conclusion first, because the urgency of the case does not permit the time neces- 
sary' for the carrying out of the test, and second, because of the inaccuracy of 
this test in the patient with the acute type of pathology. In the so-called chronic 
type, the Friedman test has some diagnostic value, but they caution against rely- 
ing upon the test as a means of diagnosis. It should simply be used as a means 
of confirming other clinical and laboratory tests. 

Ralph A. Reis. 

Koberle, F.: Tubo-Uterine Abortion, Zentralbl. f. Gynak. 63: 1181, 1939. 

Koberle reports the case of a 35-year-old woman who expelled a 35 mm. embryo 
from the vagina, one and one-half months after her last menses. Twelve days 
after the abortion the woman died. Autopsy revealed marked anemia due to intra- 
abdominal bleeding from a ruptured right Fallopian tube which was the seat of 
an ectopic pregnancy. Because of the location of the ovum in the isthmus of the 
tube, just at the junction with the uterus, the author assumes that during the 
course of the pregnancy the interstitial part of the uterus dilated and through 
this the fetus escaped into the vagina. The small rupture in the tube took place 
at the time when the fetus was expelled. 


J. P. Greenhill. 
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The first phase of improved medical education was the elimination of 
the weak, poorly equipped medical schools with which the country was 
afflicted forty years ago. Rapid population growth, due to unrestricted 
immigration and the high birth rate, created a demand for physicians, 
which led to a mushroom growth of nearly 400 incompetent schools — 
veritable “doctor factories” and “diploma mills” turning loose hun- 
dreds of incompetent so-called doctors pitifully ignorant and unskilled. 

This first phase of improvement was accomplished by classifica- 
tion of schools by the American Medical Association, which gradually 
eliminated the weaker schools and raised the quality of teaching in the 
others. 

The second phase of improvement was the elevation of educational 
requirements for admission to medical schools. This was brought about 
by educators themselves, who appreciated the fact that their students 
were unprepared to receive instruction in scientific medicine. An in- 
evitable and concomitant feature of low-grade medical schools was in- 
adequate admission requirements. To correct this deficienc.y high school 
graduation was the first added requirement for entrance into medical 
schools; then successively one, two, and three years of college work with 
certain subject requirements, and in several schools a bachelor's degree 
was demanded. 

The third phase of improvement was the broadening of the medical un- 
dergraduate course, first, liy increasing its length to four years ; second, 
by increasing its scientific content by the addition of well-equipped and 
well-manned laboratories; and third, by augmenting clinical teaching 
with controlled hospitals under the supervision of well-trained full and 
part-time teachers. 

The fourth phase was the improvement of the required and voluntary 
internships by raising their educational value through increased length 
of service and by better teaching. This was aided by the classification 
of hospitals according to the educational desirability of their internships, 
especially bj^ schools which requix'ed five j^ears to obtain the doctor’s 
degree. 

The fifth phase of improvement Avas the conversion of residencies from 
a mere long-time internship to an organized, extended training on a real 
graduate basis under Avell-trained and experienced teachers, the same 
as in other departments of learning. 

Many medical schools have become departments of universities; hence 
they must conform to the standards of the graduate school and be re- 
sponsible to the Dean of that school and to the President. This insures 
a Avell-edueated and technically well-trained graduate student capable 
of, at least, beginning the practice of his specialty. 

Now that better training is available and the competency of the 
speciabst may be certified by the specialty boards, it is no longer neces- 
sary for the public to put up AAuth the “specialist” by evolution from 
general practice or the six-Aveeks so-called training in an inferior post- 
graduate school, or the specialist by announcement. HoAvever, there 
are not enough educationally high-class residencies to supply the de- 
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CONTINUATION STUDY 
Postgraduate Education — An Experiment 
Jennings C. Litzenberg, M.D., Minneapolis, Minn. 

I T SO happens that the span of my professional life coincides with the 
evolution, one might even say revolution, of American medical edu- 
cation. I have watched its developments through four decades, and 
have seen with wonder and admiration how it has kept pace Avith the 
compelling forces of science in every field of endeavor. When I entered 
the university fifty years ago, inventive genius had not yet dreamed 
of the automobile, moving pictures, or the airplane; the x-ray, wireless 
telegraphy, and the radio were yet unborn, and the phonograph Avas only 
a curiosity. Most of the inventions Avhich are commonplace today Avere 
unknoAvn. 

The forty years of this century have Avitnessed greater progress in 
the world of science than the forty preceding centuries. As Ave con- 
template, in retrospect, the astonishing progress in science and medicine, 
Ave marvel that the mind of man can digest it. With our amazement 
at the unfolding secrets of science and medicine, it is indeed gratifying 
to ImoAV that medical education has kept pace with it all. 

The increasing dimensions of medical education are a measure of, and 
a tribute to, the judgment and courage of medical educators in the 
face of great difficulties, in correcting the wealmesses and in meeting 
the problems of rapidly expanding scientific ImoAvledge. The improve- 
ments in medical education haAm been their ansAvers to certain eAuls or 
needs and they can be differentiated into quite distinct phases. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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The real objective in the residency or fellowship is the training of a 
specialist over a sufficient length of time and of such a high educational 
qualitj^ that the finished product will redound to the credit of the hos- 
pital, insure better care of patients, and elevate the standards of medical 
practice. 

The sixth phase in the development of medical education is postgradu- 
ate work. In the past, the term “postgraduate" bore a rather unsavory 
stigma because of the numerous low-grade “fly-by-night” schools which, 
in six weelvs, produced “specialists" certified with a gloriously engraved 
diploma. Higher grade institutions objected to being classed with these 
shoddj^ postgraduate institutions, so they renounced the distasteful ap- 
pellation and adopted the designation “graduate school." Some of the 
better postgraduate schools raised the quality of their teaching and be- 
came affiliated with universities. 

In recent years postgraduate study has acquired a new meaning and 
dignity. It is now generally recognized that it is a needed development 
in medical education. 

So important have the developments in graduate and postgraduate 
study become that the Advisory Board of Medical Specialties created 
in 1937 the Commission on Graduate Medical Education “to study the 
whole problem," including the internship, and graduate and postgradu- 
ate medical education. 

The Commission’s report, of 293 pages, emphasizes the great need 
for postgraduate education for the physician without too much interrup- 
tion of his practice, refers to the many divergent plans for continuation 
study (a better term than postgraduate education), indicates their 
strength and weakness, and impressively insists that they must conform 
to highest educational standards, which, of course, is the crux of any 
teaching plan. In short, the report insists that, while all experiments 
contain something good, they all need critical analysis and some co- 
ordinating force which will secure “high standards but not standardiza- 
tion. ’ ’ 

It seems rather trite to say that medicine and its allied sciences are 
changing so rapidly that the physician can keep abreast of progress only 
by continuous study after graduation. But self-improvement at home 
is not enough. Organized opportunities for further study, under proper 
educational supervision, are also necessary. 

Such organized facilities first became availalile in a meager and halt- 
ing way about two decades ago. Especially in the last ten years various 
and sundry courses have been offered in almost all the states. MTiile 
many physicians have availed themselves of these opportunities, the 
response in general has been somewhat disappointing. One of the 
great problems of continuation study courses is to stimulate wider 
interest in them. The best advertising is the quality of the courses; 
their content to meet the needs of the physician in practice, and trained 
men to do the teaching. 

Many experiments have been made which the Commission declares 
is “a desirable condition which must continue if healthy growth is to 
endure. Educational standards can be developed with a wide latitude 
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mand of those who wish to become well-trained specialists able to pass 
the examinations of the specialty boards. 

Hospitals connected with educational institutions are doing their 
part, but additional adequate residencies can onlj”- be supplied by larger 
liospitals which have no connection with medical schools. Manj^ of them 
now oifer residencies which may faU far short of the educational stand- 
ards required for good graduate training; they frequently are nothing 
more than long internships. Their need is for higher educational stand- 
ards by proper organization of a staff of specialists, teaching on a uni- 
versity basis, and the help of medical school teachers to raise their 
standards. 

Here is another condition which the members of this Association can 
alter by insisting upon good teaching in the hospitals where thej^ work. 

Hospital staffs must realize that the intern and resident are not in the 
hospital just to help in operations and otherwise care for patients, but 
to receive an education as well. Room, board, and uniforms are not 
sufficient remuneration for the valuable services they render. They 
earn “good money” and should get it in the form of constant careful 
teaching in all the details of diagnosis and treatment. 

When the time comes that these compensations are given, the staff 
members wiU be rewarded by better care of their patients. The reputa- 
tion of the hospital will grow and it will be able to secure the best type 
of interns and residents, and eventually it will be accredited as a high- 
grade teaching hospital. When enough hospitals realize this responsi- 
bility, the needed residencies will be forthcoming and the welfare of the 
people will be in better hands. 

Of the five phases of improvement of medical education mentioned, 
the first phase, the elimination of weak schools, is all but finished. The 
second phase, increased entrance requirements, nears solution. The 
third phase, the improvement of the undergraduate medical course, has 
developed a philosophy of education which renders its ultimate solution 
certain. The fourth phase, the internship, is progressing toward a satis- 
factory solution in teaching hospitals, but in hospitals not affiliated with 
teaching institutions too little has been accomplished and nothing can 
be expected until their staffs fully appreciate their obligation. The 
fifth phase, the broadened training of residents and fellows, has reached 
a high plane in hospitals connected or affiliated with medical schools. 
The wealaiess is in hospitals not associated with teaching institutions, 
where clinical experience and development of skills are not accompanied 
by proper teaching and training in research founded upon broad and 
sound pedagogic principles. 

The demands for residencies and fellowships cannot be supplied by 
teaching hospitals. The Commission on Graduate Medical Education 
estimates that 50 per cent more residencies are needed for ambitious 
young men who desire better training for a specialty and to meet the 
requirements of specialty boards, which in 1942, will be increased bj^ all 
boards to three full years residency or the equivalent. I fear that this 
need cannot be met until hospitals without teaching facilities realize 
that they owe an educational obligation beyond clinical experience and 
development of technical skill. 
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May I quote the Commission’s final paragraph on postgraduate edu- 
cation : 

‘^The time is now ripe for the development of broad standards of educational 
content of postgraduate work, standards that will emphasize objectives and stimulate 
higher achievement without inhibiting widespread experimentation with means and 
methods. 

‘ ‘ Perhaps the most difficult problem is to recruit and train teachers who will be 
able to hold the attention of practicing phj'sicians. Teachers must learn to present 
their subject matter in a form that is condensed and so organized that it closely 
integrates the applicable basic science material ■with practical diagnostic and thera- 
peutic tecliniques. To make postgraduate study effective and of good educational 
content, it should be considered a continuation of undergraduate and graduate medi- 
cal education.” 

It is obvious that this last phase of improvement of medical education 
is not a "thing apart” hut “part and parcel” of that great movement 
to keep medical education abreast of scientific progress, which began 
just before the turn of the century, gaining momentum with each dec- 
ade, actuated by the philosophy of "broad standards of educational 
values.” "We must now apply the same principles to postgraduate edu- 
cation, continuation study. 

The heterogeneous mass of differing plans and methods must be crys- 
tallized into a sound educational philosophy. The elements are already 
in the mass, and the water of crystallization will be supplied by medi- 
cal educators, the profession, and all organizations interested in the 
solution. I have no disposition to worry you with an attempt to analyze 
the various types of courses given to further continuation study. They 
are good but they may be made better. You are all familiar with re- 
fresher courses, long or short, given at or near the physician’s home; 
courses given at medical centers; intensive courses by general and spe- 
cial medical societies; circuit courses by traveling teachers and consul- 
tants; courses given annually by slate societies, clinical congresses, re- 
gional postgraduate assemblies, and the courses on specific subjects like 
the ones sponsored by the ^Maternal and Child Welfare Committee. 

They all have their good features and their drawbacks. It may be 
said in general that the short courses given at or near the physician’s 
home have the advantage of reaching more doctors, but the disadvantage 
that the exigencies of an active practice prevent many from attending 
the dailj'' sessions. On the other hand, courses given at a medical school 
center have the advantages of greater educational value by virtue of 
a larger number of trained teachers, more hospital clinical material for 
demonstrations, laboratoiy facilities, and proximity to a large library, 
vdth nothing at all to interfere with the courses. 

The Commission has cited the University of Minnesota as an example 
of advantageous postgraduate teaching in a center. The University 
has taken the matter of adult education very seriously. On its campus 
is a large building. The Center for Continuation Study, the brain child 
of a great educator, the late President Lotus D. Coftoan, erected to 
carry out his idea of the state-wide campus or a "University for all the 
people.” 
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as to means.” The Commission has given one point particular empha- 
sis: continuation teaching must be separated “into two independent 
categories which should be clearly differentiated; namely, instruction 
to general practitioners and to qualified specialists.” 

Inasmuch as approximately SO per cent of all pregnant women are 
delivered by general practitioners, it is evident that we, as obstetricians, 
owe an especial obligation to them to provide continuation study courses 
if we are to keep the general level of obstetric practice abreast of prog- 
ress in our field. To accomplish this, every state vdthin the area of this 
Association should have a state society of obstetrics and gjniecology, 
however few the number of specialists ma}’- be. If there are any doubts 
about the feasibility of this suggestion, I refer doubters to the case of 
North Dakota, where there are only fifteen specialists in our field in 
the whole state and not one maternity hospital; yet the general profes- 
sion looks to this little soeietj’- for leadership in continuation study, and 
maternal and child welfare. Every state can do the same. 

We see in this brief retrospect the improvements in medical education, 
that each phase was due to a challenge to the medical educators and 
the profession by some weakness or advancement of science, requiring 
change in pedagogic methods, and that the challenge has been met 
courageously and with sound judgment. 

We have faith that the same courage and judgment will ultimately 
lead to a solution of the difficult problems of postgi’aduate study in the 
midst of which we are now struggling. It is encouraging to note that 
the meager beginnings of twenty years ago have grown to the stature 
of a movement. When the problems are thoroughly understood, and 
all motivating forces mutuallj^ attack them, the solution of the sixth 
phase, continuation study, will be on its way, just as the previous five 
phases were solved by conjoint effort. 

The Commission, realizing the educational difficulties, states : 

“Because graduate medical education is so new and has been growing so rapidly, 
there is no clear definition of its content and no accepted standards of its quality 
and length. . . . Therefore, there are several outstanding needs in this field. First, 
there is the need of a clear definition of postgraduate work for general practitioners 
and specialists. Second, to provide more opportunities for proper postgraduate educa- 
tion for each group. Third, to convince some physicians of the need for continued 
education. 

“Postgraduate medical education may be applied to any type of sj'stematic, super- 
vised educational activity that helps the physician keep abreast of the developments 
in his field of practice, but not designed to qualify him to enter a new field (or 
special tj'). 

“Wliile some courses offer material of true educational value, others have been 
either too superficial or too teclmical. 

“There is real. need, therefore, for the development of standards of educational 
content. Because of the newness of the field, standards have heretofore been im- 
possible. But broad educational standards can and should now be developed.” 

It is evident that the Commission, while approving the experiments, 
is at the same time concerned about their educational value and about 
the t3’p)e of teaching which, self-evidentljq must come largel}’' from the 
medical schools. 
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We have observed how the discoveries of science during the last half 
century, greater than during all the preceding centuries, have forced 
medical education to change through six rather definite phases. 

Medical educators have developed a philosophy and methods which 
approach, more and more, a solution of the first five phases. We may 
fairly assume that problems of the sixth phase, postgraduate educa- 
tion, may he elucidated by the same sound pedagogic philosophy. How- 
ever, solutions will not be made by “rule of thumb.” Much experi- 
mentation must be undertaken. 

Many plans have been proposed with some good in all of them, but 
with drawbacks in most of them. Their very number is at once their 
strength and their weakness. The numerous plans are an evidence of 
strength evincing a widespread interest. Their wealoiess lies in the 
fact that some of them are pedagogieally unsound. 

Self-evidently the problem is to find the strength and to eliminate 
the weakness. For these reasons, there should be wide discussion, espe- 
cially by the special obstetric and gynecologic societies like this one. 
Medical schools inevitablj’- should lead; perhaps by the organization of 
departments of postgraduate education vdth a full-time director. Mu- 
tual efforts by all agencies, medical schools and societies, and depart- 
ments of health are the key and the final goal for the solution. While 
all plausible ideas should be tried, they must be critically analyzed in 
order that they may be proved educationally sound. 

Postgraduate education should be developed so completely that it 
may be made available to the whole profession. To this end I suggest 
that this society, in order that it may do its full part, organize' a sym- 
posium in which all the apparently sound methods may be presented by 
their supporters and discussed by all, mth- the hope that the soundest 
plans may be determined. 
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The building is designed to offer a place for continuation stud.r in any 
department of the University. It contains lecture, stud}", and seminar 
fooms, a chapel (used also for lectures), libraiy, lounge, dining room, 
hotel rooms with bath, where any one attending courses may live alone 
or with his wife. There is a large basement garage where one may 
park his car at a small fee during his entire period of continuation 
study. In short, it offers all the facilities of a fine club in the scholastic 
environment of a great unhmrsity. The earnest attitude of the Medical 
School toward continuation study is attested by the fact that, in 1936. 
it established a department continuation study under the direction of 
a full-time dii’cctor, Di\ William A. O’Brien. 

In addition to Imowledge attained from a large, high-class faculty, 
there is the advantage of constant, informal discussion with other prac- 
titioners enrolled in the courses. Instead of a few hours of instruction 
at home, which is subject to interruption by professional calls at all 
times, courses at the Center afford little interference. 

The courses vary from twenty-one hours for three days to thirty -six 
hours for six days. In the three-day courses the evenings are occupied 
by teaching. In the six-day courses the evenings are free. The cost 
of the courses is $2.75 a day for room and meals, and the tuition is $15.00 
for three days and $25.00 for six days. There are no extra ex- 
penses. A unique feature in the Minnesota plan is that the courses in 
obstetrics and pediatrics, which are usually given conjointly, cost the 
out-of-town physician nothing. Expenses are paid by the Minnesota 
Department of Public Health from funds received by provisions of 
the Social Securit}^ Act. Any Minnesota county medical society may 
select one (occasionally more) of its members to attend the courses. 
The physician advances the costs and the Department of Health reim- 
burses him. It is understood that he shall give a report of proceedings 
to his society, which is made easy for him by a complete mimeographed, 
bound cop}" of all lectures. These men attend, not for their ovti benefit 
alone, but they are also emissaries from their societies and return as 
missionaries of up-to-date obstetrics, g}"necology, and pediatrics. There- 
fore, the benefit is state-wide and more, because count}" societies of 
North and South Dakota, under the identical plan, send representa- 
tives to the Center. 

In 1939 to 1940, 129 physicians from IMinnesota availed themselves 
of these opportunities; 72 enrolled from North Dakota and 30 from 
South Dakota. When we reflect that these 221 physicians from tliree 
states taking the courses in one year represent a society membership 
close to 3,000 physicians, the educational influence of this one Center 
of continuation study is indeed extensive. 

However, we do not offer the Minnesota plan as a solution of the 
problems of continuation study. We are very critical and all who co- 
operate in the project still consider it an experiment. But I should 
like to add that whatever has been accomplished was possible only 
through the heartiest cooperation of all the agencies interested in con- 
tinuation study: the Minnesota State Medical Association, the Minne- 
sota Society of Obstetrics and G}Tiecolog}", the University of j\Iinnesota 
Medical School, and the Blinnesota Department of Public Health. 
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attempting to predict the present expected nursing course of any mother on the 
basis of her previous nursing record, we found that our highest percentage of 
correct predictions was among mothers with the so-called good nursing background. 
Only mothers who meet the three following conditions can be considered to have 
a good nursing history and can be expected to feed the baby entirely from breast 
during the present confinement: (1) the last baby was nursed entirely from breast 
for a period of at least two months; (2) the age of the patient is less than 35 
years; (3) the date of the last confinement does not exceed three years. Predic- 
tions of the present nursing course among mothers with a poor nursing record are 
less reliable. We selected for this group only those with a history of the baby 
having been removed from breast early in the post partum because of insufficient 
milk secretion. 

Stilbestrol was administered orally to 29 nursing mothers beginning the first 
post-partum day. There were 23 mothers witli good and 6 mothers with poor nurs- 
ing histories. Since we were interested in establishing a deficiency of lactation 
bj' the fifth post-partum da}’, tlie total dose of stilbestrol given and the number 
of days over which it was given varied greatly from case to case. The lowest 
daily dose was 5 mg., the liighest was 15 mg. Tlie total dose ranged from 10 mg. 
over a two-day period as a minimum to 50 mg. over a four-day period as a 
maximum. 

The nursing background was not considered in the selection of the 23 mothers 
who received stilbestrol beginning the sixth post-partum day. Primiparas as well 
as multiparas were used, the only requirement being that these mothers were 
secreting sufiicient breast milk on the fifth post-partum day for full-breast nurs- 
ing. The daily dose varied from 5 mg. to 20 mg. The minimum total dose was 

10 mg. during a two-day period, while the maximum was 60 mg. over a four-day 
period. 

There were 15 patients who received testosterone early in the puerperium. The 
dose in all cases was uniform. Beginning at 9:00 P.M. on the first post-partum 
day, 25 mg. of testosterone were given intramuscularly. At 9:00 A.M. and 9:00 
P.M. on the second and third days, 25 mg. were administered for a total dose of 
125 mg. 

Ten mothers nursing their babies full breast on the fifth day were given testo- 
sterone beginning at 9:00 A.M. on the sixth day. The injections were repeated 
every twelve hours until a total of 125 rag. had been administered. 

Five mothers received injections of theelin beginning at 9:00 P.M. the first 
post-partum da}’. Each dose contained 50,000 international units and was given 
at twelve-hour intervals for a total of 250,000 units. 

Five mothers nursing their babies full breast on the fifth day received 50,000 
international units of theelin at 9:00 A.M. on the sixth day. Doses were admin- 
istered every twelve hours until a total of 250,000 units had been given. 

DATA 

SaibestroJ, early post partum. — Six mothers with good nursing histories, who re- 
ceived 15 mg. to 35 mg. of stilbestrol early, secreted sufiicient breast milk on the 
fifth and twelfth days for full-breast nursing. All of them showed some fullness of 
the breasts as milk secretion increased, but they were free of conspicuous breast 
engorgement characterized by distention and discomfort. 

Six mothers with good nursing historie.s, who received 15 mg. to 50 mg. of stil- 
bestrol early, were limited to part-time breast nursing by the fifth post-partum 
day. All six increased to full-time nursing by the tenth day. The breasts were 
quite soft during the first five days and showed only slight fullness as milk pro- 
duction increased. Breast distention and discomfort were absent throughout the 
ten-day period. 

Among 23 mothers with good nursing histories, we were able to establish a 
deficiency of lactation on the fifth day in only 11. It is interesting that 8 of these 

11 were nursing their babies full-breast on discharge from tlie hospital the tenth 
post-partum day. Two patients increased from a deficiency of lactation to part- 
time nursing, while one baby was taken off breast at the request of the mother 



INHIBITION OF LACTATION- 

H. L. Stewaet, Jr., and J. P. Pratt, M.D., 

Detroit, SIich. 

(From the Department of Ohstetrics and Gynecology, Henry Ford Hospital) 

S TILBESTROL, testosterone, and tlieelin have been reputed to be 
inhibitors of human breast secretion. For the most part, the re- 
ports assumed that breast engorgement was synonymous Avith breast 
secretion. During a study of normal lactation among 900 consecutive 
nursing mothers, Ave observed that the degree of early breast engorge- 
ment does not consistently indicate the amount of subsequent milk 
production. Frequently mothers Avith conspicuous breast distention 
and discomfort fail to secrete sufficient breast milk and must rely upon 
complementary feedings Avithin a fcAv days. In distinct contrast, a 
mother aaJio passes through the engorgement stage in relative comfort 
may secrete sufficient milk for full-breast nursing. These observations 
have stimulated critical analysis of inhibition of lactation. "We Avere 
interested in determining Avhether inhibition of breast engorgement 
is synonymous Avith inhibition of lactation. Other questions that 
arise are: What is the effect on breast secretion AAdien stilbestrol, 
testosterone, or theelin is administered early in the post-partum 
period? If these hormones inhibit breast secretion, is the effect tem- 
porary or permanent? Will these hormones inhibit breast secretion 
after lactation is established and is the effect temporary or permanent? 

METHOD 

All babies in tliis study nursed alternate breasts every four hours beginning 
twelve hours after delivery. Water was administered during the first forty-eight 
hours as neeessarj^; thereafter, complementary formula feedings were used as 
indicated. The babies were weighed before and after each nursing, and the total 
daily milk secretion was carefully recorded. All motljers were classified on the 
fifth and tenth post-partum days on the basis of a total twenty-four-hour milk 
secretion and assigned to one of three groups: full-breast, part-time, or deficient 
nursing. (The method of classification has been previouslj’’ reported in detail.^) 
If the milk secretion was insufScient for full-breast nursing on the fifth post- 
partum day, the breast was emptied with an electric breast pump after each nurs- 
ing. Pumping the residual milk is necessary to determine whether the baby is 
completely emptying the breasts at each nursing, for cases of apparent deficiency 
oftentimes are secreting sufficient milk to be classed as part time or full-breast 
nursing. 

All patients receiving stilbestrol, theelin, or testosterone earl}- in the post- 
partum period were carefully selected on the basis of their previous nursing record. 
Only mothers with good or poor records were used. Our standards of a good nurs- 
ing history were based on a study of the records of 900 nursing mothers. In 

‘Read at the Twellth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Indianapolis, Ind., October 12. 1940. 

tDr. Stewart is now in the Department of Obstetrics and Gynecology-, Temple Medical 
School, Philadelphia, Pa. 
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on the eighth post-partum day. In all of these mothers the breasts on the fifth 
day were soft, and breast engorgement was not encountered during the subse- 
quent five days in the hospital. 

Six mothers with poor nursing liistories, who received 10 mg. to 30 mg. of stil- 
bestrol early, remained deficient on the fifth day, and only one of them increased 
to part-time nursing on the tenth day. 

Stilbestrol, After Fifth Post-Fartum Day . — As tabulated in Table II only 3 of 
the 23 mothers nursing their babies full breast on the fifth day were reduced to 
part-time nursing by the tentli day. In no case were we able to inhibit lactation 
to a state of deficiency. It is true that 10 of 23 mothers showed less milk secre- 
tion on the tenth post-partum day as compared with the fifth post-partum day, 
but the fall in milk production in 7 of these mothers was not sufficient to interfere 
with continuation of full-breast nursing. We noted no constant relation between 
the amount of stilbestrol given and the decline in milk secretion. 

Relatively larger doses of stilbestrol were given in this part of the study. 
Once lactation is established, the effect of stilbestrol is much less than when it is 
administered before lactation is established. 

TjVBle III 


TESTOSTERONE ADMINISTERED EARLY DOST PARTUM 


Nursing on Fifth Post-Partum Day 

Pull-breast nursing 13 cases 

Part-time nursing 2 cases 

Deficient nursing No cases 

Nursing on Tenth Post-Partum Day 

Full-breast nursing 14 cases 

Part-time nursing 1 case 

Deficient nursing No cases 


TESTOSTERONE ADMINISTERED AFTER FIFTH POST-PARTUM DAY 
(All Patients Full-Breast Nursing on Fifth Day) 
Nursing on Tenth Post-Partum Day 

Pull-breast nursing 10 cases 

Part-time nursing No cases 

Deficient nursing No cases 


Testosterone . — Table III shows that 13 of 15 mothers, each receiving 125 mg. of 
testosterone early in the post-partum period, were nursing their babies full breast 
by the fifth day. Two were part-time nursing. A deficiency of lactation was not 
established with 125 mg. of testosterone. 

Table IV 


TIIEELIN ADMINISTERED EARLY POST PARTUM 


Nursing on Fifth Post-Partum Day 
Pull-breast nursing 
Part-time nursing 
Deficient nursing 


5 cases 
No cases 
No cases 


Nursing on Tenth Post-Partum Day 
Pull-breast nursing 
Part-time nursing 
Deficient nursing 


5 cases 
No cases 
No cases 


THEELIN ADMINISTERED AFTER FIFTH POST-PARTUM DAY 
(All Patients Pull-Breast Nursing on Fifth Day) 
Nursing on Tenth Post-Partum Day 

Full-breast nursing 5 eases 

Part-time nursing No cases 

Deficient nursing No cases 
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Table I. Summary of Patients Administered Stilbestrol Early' in 
Post-Partum Period 


CASE 

nursing 

HISTORY' 

POST-PARTUM DAY'S 

stilbestrol given 

TOTAL 

DOSE 

ilG. 

TYPE OF 

XUKSIXG 

5th DAY' 

IOtii day 

s 

Good 

1st through 5th 

35 

Full 

Full breast 

10 

Good 

1st through 5th 

30 

Full 

Full breast 

24 

Good 

1st through 3rd 

30 

Full 

Full breast 

9 

Good 

1st through 4th 

30 

Full 

Full breast 

28 

Good 

1st through 5th 

25 

Full 

Full breast 

2 

Good 

1st through 3rd 

15 

Full 

Full breast 

15 

Good 

1st through 4th 

50 

Part time 

Full breast 

16 

Good 

1st through 3rd 

30 

Part time 

Full breast 

19 

Good 

1st through 3rd 

30 

Part time 

Full breast 

29 

Good 

1st through 3rd 

30 

Part time 

Full breast 

4 

Good 

1st through 3rd 

15 

Part time 

Full breast 

5 

Good 

1st through 3rd 

15 

Part time 

Full breast 

25 

Good 

1st througli 4th 

40 

Deficient 

Full breast 

27 

Good 

1st through 4th 

35 

Deficient 

Full breast 

12 

Good 

1st througli 3rd 

30 

Deficient 

Pull breast 

20 

Good 

1st through 3rd 

30 

Deficient 

Full breast 

22 

Good 

1st through 3rd 

30 

Deficient 

Full breast 

23 

Good 

1st through 3rd 

30 

Deficient 

Pull breast 

7 

Good 

1st through 4th 

25 

Deficient 

Pull breast 

11 

Good 

1st and 2nd 

20 

Deficient 

Full breast 

6 

Good 

1st tlirough 3rd 

15 

Deficient 

Part time 

14 

Good 

1st through 3rd 

30 

Deficient 

Part time 

18 

Good 

1st through 4th 

40 

Deficient 

Off breast 

21 

Poor 

1st through 3rd 

30 

Deficient 

Deficient 

17 

Poor 

1st through 4th 

25 

Deficient 

Part time 

1 

Poor 

1st through 3rd 

15 

Deficient 

Deficient 

3 

Poor 

1st through 3rd 

15 

Deficient 

Deficient 

13 

Poor 

1st through 3rd 

15 

Deficient 

Deficient 

26 

Poor 

1st and 2nd 

10 

Deficient 

Deficient 


Table II. Patients Administered Stilbestrol After the Fifth Post-Partum Day* 


(All Patients Full-Breast Nursing on the Fifth Day) 


CASE 

TOTAL DOSE 

ADMINISTERED 

MG. 

NURSING 10th day 

DROP IN MILK 
SECRETION BY 

10th DAY' 

1 

10 

Full breast 

0 

2 

10 

Full breast 

0 

3 

20 

Full breast 

0 

4 

20 

Full breast 

0 

5 

20 

Part time 

55 c.c. 

6 

35 

Full breast 

0 

7 

20 

Full breast 

0 

8 

20 

Part time 

160 c.c. 

9 

30 

Full breast 

5 c.c. 

10 

30 

Full breast 

0 

11 

30 

Full breast 

0 

12 

40 

Full breast 

0 

13 

45 

Full breast 

5 c.c. 

14 

40 

Full breast 

100 c.c. 

15 

40 

Full breast 

0 

16 

40 

Part time 

105 c.c. 

17 

60 

Full breast 

50 c.c. 

IS 

60 

Full breast 

50 c.c. 

19 

50 

Full breast 

120 c.c. 

20 

50 

Full breast 

100 c.c. 

21 

50 

Full breast 

0 

22 

50 

Full breast 

0 

23 

60 

Full breast 

0 
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Illustrated grapliieally in Chart 1 is a curve of daily milk secretion which is 
typical of the group receiving theelin earlj’ post partuni. As shown by this curve, 
most of the mothers had a slight inhibition of lactation either on the second or 
the third post-partum da3^ This “plateau effect” is the only difference in the 
theelin patients as compared with those receiving testosterone. The lactation 
curves of those receiving theelin or testosterone after the fifth day are similar. 

DISCUSSION 

From the data presented in Table I, we note that patients with a good 
nursing background, receiving stilbestrol early in the lactation period, 
vary from a defieiencj^ to full-breast nursing by the fifth post-partum 
day. On account of individual valuation in the response to tlie drug, one 
cannot predict whether stilbestrol Avill cause a temporary inhibition of 
lactation. A dose of 15 mg. for one patient (Case 6) was sufficient to 



Chart 3. 


establish a deficiency of lactation by the fifth day, while another patient 
(Case S) who received 35 mg. was nursing her baby full breast on the 
fifth day. Individual response to the drug is important in determining 
the degree of milk suppression. 

Breast engorgement was absent in all cases regardless of the variable 
individual response in milk production Avhen stilbestrol ivas administered 
early. Breast fullness Avas more noticeable in mothers nursing their 
babies full breast on the fifth day than in mothers Avith part-time or 
deficient nursing, yet none had manifest breast engorgement so vhddly 
remembered from preAuous pregnancies. These observations signify 
that absence of breast engorgement is not a good indicator of subse- 
quent milk production and that inhibition of engorgement is not 
synonymous Avith inhibition of lactation. 

Chart 2 presents a typical lactation curve for the 6 mothers receiving stilbestrol 
early post-partum with sufficient breast milk for full-breast nursing on the fifth 
post-partum day. The amount of the drug and the dates of administration are 
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In comparison witli mothers receiving stilbestrol carl}', breast distention and 
fullness were greater in the testosterone group. No mother complained of discomfort, 
and conspicuous breast engorgement was absent. 

On the tenth day 14 mothers were secreting sutScient milk for full-breast nursing, 
one of w'hom nursing part time on the fifth day increased to full-time nursing. 

Ten mothers w'ho received 125 mg. of testosterone after the fifth day were 
nursing their babies completely from the breast by the tenth day. Only 2 mothers 
showed less milk secretion on the tenth day as compared with the fifth day. In 
the first and tenth patients (Cases 1 and 10) the milk decline was 14.5 c.c. and 
05 C.C., respectively. 



P P DAYS I23A56789I0 
DAILY SECRETION 230 250 AEO 535 460 560 525 495 540 C C. 


Chart 1. 



RP. DAYS I 234 5678 9 10 

MLK OUTPUT 65 360 505 395 420 490 600 600 630 700CC 

Chart 2. 

Theelin . — In the small series of 10 patients receiving theelin, 5 were in the early 
post-partum and 5 in the late post-partum period. Each received 250,000 inter- 
national units of theelin. The incidence of full-breast nursing was not affected 
whether theelin was administered early or late in the post-partum period.; As in 
the testosterone series, the breasts were full but engorgement was not encountered. 
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output. If the milk secretion on the sixth day is approximately twice that of tlic 
fifth, and the seventh day is twice that of the sixth, full-breast nursing may be 
predicted -with confidence. All deficiency cases discharged on the tenth day with 
full-breast nursing show this characteristic rise after the stilbestrol has been discon- 
tinued for forty-eight hours. 

The temporary deficiency due to depression of secretion by stilbestrol may be 
contrasted with true deficiency in the control. Among 900 consecutive nursing 
mothers none of those with deficient lactation on the fifth day were discharged 
with full-breast nursing on the tenth day. 

Chart 5 shows a deficiency curve characteristic for 6 mothers with a poor 
nursing background. A deficiency curve obtained from the same patient in 1938 
(without stilbestrol) is presented for comparison. On the basis of a comparative 
study of lactation curves in the deficiency group, we found that stilbestrol will 
further inhibit, but not completely suppress, lactation. Patients with poor or 



Chart 6. 

deficient nursing records are not suitable for a study of inhibition of lactation. 
While all those receiving stilbestrol will show absence of breast engorgement, 
deficiency of lactation on the fifth day, and absence of rise to full-breast nursing 
by the tenth day, many patients will show the same without the administration of 
stilbestrol. 

Wlien stilbestrol was administered after the fifth day to full-breast nursing 
mothers, it was not possible to reduce milk secretion to a deficiency level in any 
case. It was not possible to decrease milk secretion in all cases. The amount of 
decline was not proportional to the dose administered. 

The curve of Case 8 is presented in Chart 6 to show the most marked drop in 
this series. The temporary effect lasting for forty-eight hours was followed bj' 
a rapid secondarj^ rise. In the same chart is the curve of Case 23. This mother 
received three times the dose of stilbestrol given to Case 8, but presented only a 
minor change in the curve of secretion. A comparison of these two curves serves 
to illustrate our observation that the lower the curve of full-breast secretion, the 
less is the dose of stilbestrol required to depress the lactation curve. The amount of 
diminished secretion varies greatly nuth the individual case. 

It is our opinion that testosterone and theelin inhibit breast en- 
gorgement. When either of these substances is administered early or 
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shown. There is a rapid rise in milk secretion the first three day.«. A definite fall 
the fourth day is in contrast with the “plateau effect ” in the theolin curve of 
Chart 1. With the secondar}- rise in milk secretion after the fifth day, breast full- 
ness increases without engorgement. 

Chart 3 illustrates the type of curve obtained from the 6 mothers with part-time 
nursing on the fifth day. Previous nursing records serve as control for comparison. 
This chart shows the average dailj’" secretion of breast milk during a previous as 
well as a recent admission. Stilbestrol delays the rise in the lactation curve 
temporarily, but the effect disappears rapidly after the medication is stopped. 




daily SECRETION 5 15 20 HO 50 25 AO 50 100 OFF BREAST (19401 

Chart 5. 

Chart 4 shows a curve typical for the group of S mothers in which a deficiency 
of lactation was established temporarily with stilbestrol. The curve was taken from 
a patient who presented an excellent nursing background. The absence of engorge- 
ment on the third day alarmed her because she feared this was an indication of 
permanent insufficiency of milk to feed the baby. She was soon reassured by 
the characteristic rise in milk after the drug was discontinued. Afost mothers 
showed no increase in milk secretion for forty-eight hours after the stilbestrol 
was discontinued (third to fifth days). The patients who will be discharged with 
full-breast nursing can be predicted on the basis of the sixth and seventh day 
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Administration of stilbestrol gave interesting results. Twelve of 23 primiparas 
who received 5 mg. of stilbestrol in a single dose the first day, had no engorgement 
or pain in the breasts, while 8 others had some discomfort for a few hours on 
either the third, fourth, or fifth day. These patients, however, did not have the 
usual amount of engorgement associated with the period when lactation begins. 
Three patients showed no demonstrable effect. 

Twenty of 27 multiparas receiving stilbestrol gave a satisfactory nursing back- 
ground. Fourteen of these women received 5 mg. of the drug the first day post 
partum; 4 had mild engorgement of the breasts on either the fourth or fifth day, 
while the breasts of the remaining 10 remained soft. Ten milligrams of stil- 
bestrol were given to 4 patients on the first post-partum day; 3 had some lactation 
but no engorgement; the fourth showed no effect. Three mothers, who had chronic 
engorgement of the breasts associated with pain due to excessive lactation, were 
given repeated doses of 10 mg. each until they received a total of 20 to 30 mg. In 
3 mothers the breasts became soft, but continued to lactate; in the fourth, lacta- 
tion was inhibited so that there was insufficient milk for the infant, but by 
stopping treatment the milk supply gradually came back to normal within three 
days. This effect was also observed in 2 other mothers who received a single dose. 

Since only one in 50 patients had clinically a toxic reaction (nausea), it is ap- 
parent that stilbestrol produces toxic reactions in fewer post-partum patients than 
in nonpregnant patients. Inhibition of breast engorgement was obtained in many 
mothers with relatively small doses of stilbestrol provided the drug was given 
the first day post partum. Many of these individuals continued to lactate for several 
days. On the other hand, although our observations are inadequate, we are inclined 
to agree with Dr. Pratt that some inliibition of lactation is possible even when the 
mother is nursing the baby. The impression is gained that inhibition of breast 
engorgement is not synonymous with inhibition of lactation. 

DE. HEEBEET E. SCHMITZ, Chicago, 111. — ^In a recent publication I gave our 
results of the study of involution in those patients receiving oxytocics. Certain of 
these patients were unwed mothers at St. Vincent’s Hospital, and they received 1 mg. 
of stilbestrol daily for from three to six days in order to control engorgement of 
the breasts. It was our observation that involution was delayed in these patients. 
I wonder whether Dr. Pratt has made the same observation. 

DE. H. CLOSE HESSELTINE, Chicago, 111. — Dr. Pratt and Dr. Stewart have 
pointed out very clearly the necessity for adequate controls and have made strenu- 
ous efforts to keep the study balanced.' Many factors affect lactation. It varies 
even in the same individual in different pregnancies but otherwise under the same 
circumstances. Such factors make proper controls necessary. 

Dr. M. Edward Davis and his colleagues. Dr. Louis Clancy and Dr. Simon Wolters, 
have a similar study well under way at the present time at the Chicago Lying-in 
Hospital. He and Dr. Clancy have studied 140 patients in whom they attempted to 
relieve engorgement or to suppress lactation by giving stilbestrol 5 mg. daily for a 
total of 25 to 50 mg. Of this number, two-thirds were multiparas and one-third 
wmre primiparas. The great majority of them were patients at or near term. 
The indications for therapy were found in patients who could not nurse because 
of stillbirths, active pulmonary tuberculosis, inadequate lactation or nipple and 
breast lesions, etc. 

The findings at the Lying-in Hospital agree in general with what Dr. Stewart 
and Dr. Pratt report. Dr. Clancy found a great variation in the degree of suppres- 
sion with most patients having a distinct inhibition of lactation, but practically 
all had some expressable secretion at the end of ten days. Their observations indi- 
cate that it was much easier to prevent the initial engorgement of the breasts by 
the early administration of stilbestrol than it was to suppress lactation once 
lactation had been established. Dr. Wolters administered the same amount of stil- 
bestrol preparation for five to eight days to 15 nursing multiparas. Partial and 
complete suppression occurred in many, but 7 had sufficient milk for the baby on 
the discharge date. Thus, Dr. Davis and his colleagues demonstrate complete lacta- 
tional inhibition in some, while others lactate adequately under the stimulation of 
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late ill the post-partnm period, the effect on the milk secretion is neg- 
ligilile. There is a slight alteration in the rise of milk secretion when 
theelin is given early, while no effect is noted with testosterone. This 
is illustrated in Chart 1. 

AVe found it necessary to discontinue stilbestrol in 2 patients because 
of nausea. In no ease did vomiting follow the administration of this 
drug. The lochia remained normal in all patients during the hospitali- 
zation period. Three persons of the stilbestrol and 2 of the testosterone 
series reported that the loehial flow increased within a few days after 
discharge from the hospital. 


CONCLUSIONS 

Inhibition of breast engorgement is not synonjonous with inhibition of 
lactation. 

Engorgement of breasts may be prevented by suitable doses of stil- 
bestrol, theelin, or testosterone. 

Lactation may be diminished temporarily by stilbestrol, but the indi- 
vidual response varies widely. 

The effect of 250,000 international units of theelin and 125 mg. of 
testosterone on lactation is negligible. 

Wo wish to express our appreciation to B. R. Squibb and Sons for their generous 
supply of stilbestrol ; to Parke, Davis & Co. for theelin, and to the Sobering Corpora- 
tion for testosterone. We aiso wish to express our appreciation for the assistance of 
Miss Hitchingham and her assistants for weight records. 
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712 Cass Avenue. 

DISCUSSION 

DE. A. W. DIDDLE, Iowa City, lowa.-^Our interest at the University Hospitals 
has been primarily in the action of stilbestrol and testosterone propionate on breast 
engorgement and to a lesser degree in the effect of the former on breast secretion 
after lactation has been established. 

Results are available on GO mothers, ranging in age from 17 to 39 years. Fifty- 
four of these neither nursed their babies nor had their breasts pumped, while 6 fed 
their newborn on alternate breasts every four hours. Twenty-five patients were 
primiparas and 35 were multiparas. Ten mothers received 25 mg. of testosterone 
propionate every other daj’' until a total of 75 mg. were administered, beginning 
on the second post-partum day. Stilbestrol was given to 50 women. Forty 
received the drug within the first twenty-four hours, 35 of the 40 being given 5 
mg., and the other 5, 10 mg. in a single dose. Five patients received 5 or 10 mg. 
of stilbestrol on the second day post partum, while 4 others were gpven larger doses — 
10 mg. every day for two or three days. Another patient received two doses of 
5 mg. each in one day, two months post partum for inhibition of lactation. 

Observations were made for purposes of comparison on 60 post-partum women 
who received no treatment and who never nursed their babies. In this group 
breast engorgement was noted on the second to fifth post-partum day, but it 
usuallj' occurred on the third daj'. Only 2 had no distention or tenderness of the 
breasts. The duration of congestion ranged from eighteen to seventy-two hours, with 
the average range twenty-four to thirty-six hours. 

Tliosc patients who were treated with testosterone had symptoms comparable to 
the untreated group. The drug had no apparent effect. 
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enough sulfanilamide to have her excrete a therapeutic dose of the drug in her 
milk. It is probable that the excretion of stilbestrol is in the same proportion. 

Opinions concerning the toxicity of stilbestrol vary widely. In a large number of 
patients that we have studied for their reaction to stilbestrol, we have found a rela- 
tively low toxicity in pregnant as well as in nbnpregnant women. In none of tlie 
pregnant women studied was it necessary to discontinue the preparations on account 
of toxicity. Among the nonpregnant women we noted about 4 to 8 per cent re- 
sponded unfavorably. Critical analysis of all the circumstances reduces the number 
that appear to have toxic reactions. One woman who may have been classed as 
manifesting toxic symptoms had been receiving stilbestrol for several months. 
She left the city for six weeks, carrying a supply of the preparation with her. 
During her absence she developed a gall bladder attack, with nausea and vomit- 
ing and epigastric distress. She took the stilbestrol regularly when not vomiting 
and continued to take it until she reported later. The acute attack ran the usual 
course and was apparently not influenced by the medication. Had she begun to take 
stilbestrol coincident with the onset of the gall bladder attack, the vomiting 
would probably have been attributed to the medication. In contrast to this case 
we may cite the experience of a woman who was nauseated the first day she took 
stilbestrol and vomited the second day. She discontinued the drug on her own 
initiative. Later she was given a placebo which produced no symptoms. A second 
attempt to use stilbestrol gave the same result as on the first occasion. This 
patient should unquestionably be classed as toxic. Only about 4 per cent of our 
cases gave this experience. In all instances they stop the medication voluntarily. 
We have found no harmful effect from the use of stilbestrol. 

I appreciate what Dr. Taussig said about variables and heartily agree that 
we must have numerous observations. If he will reflect for a moment he will 
realize that it takes considerable time and effort to get 900 controls. Even this 
number does not justify final conclusions, but it should show the trend. We feel 
that this number of observations justifies a report at this time and hope that 
others will contribute their experience with controlled experiments. Isolated cases 
selected at random do not furnish a satisfactory basis for drawing conclusions. 
Adequate controls are necessary. 


BLOOD PROTHROMBIN LEVELS IN THE NEWBORN^^ 

Carl P. Huber, M.D., and Jack C. Shrader, M.D., 
Indianapolis, Ind. 

(From the Department of Obstetrics, Indiana University Medical Center) 

T he demonstration by Dam and Schonheyder^ in Denmark (1934) 
and by Almqnist and Stockstad" in this country of an antihemor- 
rhagie vitamin has resulted in widespread investigations. Dam named 
this substance vitamin K. In 1936 Dam, Schonheyder, and Tage-Hansen,® 
and subsequently Quiek,^ demonstrated a relationship between vitamin 
K and the prothrombin level of the blood, and the latter suggested that 
man might suffer from faulty absorption of vitamin K because of the 
lack of bile in the intestine. Warner, Brinkhous, and Smith,® and im- 
mediately thereafter Butt, Snell, and Osterberg,® demonstrated the 
value of vitamin K and bile in the bleeding tendency of obstructive 
jaundice. Continued investigation"'® has verified the importance of 
vitamin K in the establishment and maintenance of adequate prothrom- 
bin levels in the blood. 

‘Prize Award Essay, Twelfth Annual Meeting- of the Central Association of 
Obstetricians and Gynecologists, Indianapolis, Ind., October 12, 1940. 

This study has been aided by a grant from the Landon Research Fund of the 
Indiana University Medical Center. 
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nursing or immediately after the withdrawal of stilbestrol. Moreover, they made 
the interesting observation that puerperal patients tolerate this larger dosage 
better than others, for there were no instances of nausea and vomiting. 

DE. KAEL JOHN KAENAKY, Houston, Texas. — On our obstetric ser\'ice at 
the Jefferson Davis Hospital in Houston, we found one baby who developed diarrhea 
while we were giving stilbestrol to the mother. "When we took the mother off the 
drug, the baby returned to normal. However, this is only one case, and we have 
had 20 delivered patients in all to whom we gave 5.0 mg. of stilbestrol for twenty 
days. We found the babies were able to nurse the same as if the mothers were not 
receiving stilbestrol. 

We have investigated the alleged toxicity of stilbestrol in great detail. We 
completed 2,058 laboratorj' tests on 426 charity patients over the course of fifteen 
months. We gavm doses var3dng from 3.5 mg. up to as high as 36,000 mg. I have 
published an article in the September, 1940, issue of the Texas State Medical Journal 
proving that stilbestrol is not toxic. I am fortunate to be able to keep patients 
in the hospital as long as I desire, or until they are taking about as much stU- 
bcstrol as necessarj'. Still the3’ are not sick nor do 003^ changes take place in their 
blood chemistr3’’. 

One patient was receiving 254 mg. of stilbestrol when she was accidentall3' 
killed. From the autopsy I have all the tissues and these show no changes in the 
kidney, liver, or other organs. 

I now gpve 25.0 to 100 mg. of stilbestrol intramuscularl3' to every patient who 
has uterine bleeding and who comes to our charity hospital. 

I have at present one woman who has taken over a course of fifteen months 
36,000 mg. of stilbestrol. Her initial dose was 0.1 mg. every day and tliis has been 
increased until she gets 100.0 mg. every day by mouth and 200 to 5,000 mg. intra- 
muscularly once or twice a week. She has had a complete blood chemistry every 
two to three weeks. 

We have treated in all more than 1,100 patients with stilbestrol. We have 
observed that when we give 5 mg. the first night, the patient has nausea the next 
morning, but if she takes another 5 mg. the next night she is 50 per cent less sick 
than on the first morning. The 5 mg. of the third night only gives about 25 per 
cent of the sick feeling of the first morning. After the fourth or fifth 5 mg. tablet, 
these patients are no longer ill and can take 5 mg. tablets, one every night, for 
twent3' to sixty nights. 

DE. FEED J. TAUSSIG, St. Louis, Mo. — ^May I just say a word about experi- 
mental methods. When we hav^e a problem that we wish to study we should, as 
far as possible, try to reduce the number of variables. Furthermore, we should wait 
until we have a suffioientl3- large number of cases to justify drawing conclusions. In 
the third place, control experiments should, whenever possible, be employed. 

For these reasons, it seems to me that if Dr. Pratt and his co-workers had 
limited their experiments to one organic compound, still retaining the variants of 
the previous nursing experience and the time post partum at which the medicine was 
employed; and if the3^ had studied at least 100 of each of those series with two 
variants; and if they had also taken every other patient who came during this 
period of time and emplo3'ed no medication whatsoever, then their conclusions 
would be controlled and more valuable. In judging the therapeutic result of hor- 
monal extracts, I think we should be extremely careful to employ such controls and 
such larger series of experiments before coming to any conclusion. 

DE. PEATT (closing). — ^Inasmuch as Dr. Diddle and Dr. Hesseltine agree we 
have no cause for argument. 

Dr. Schmitz asks whether stilbestrol causes any delay in involution. We have 
made no da3' to day observations to check this relation, but the routine post- 
partum examinations have revealed no difference in involution between the pa- 
tients who received and those who did not receive stilbestrol. 

Dr. Ivarnak3- reports the occurrence of diarrhea in a baby nursing from a 
mother who was receiving stilbestrol. We have experienced no similar occurrence. 
IVliile we have not measured the amount of stilbestrol in mothers’ milk, our experi- 
ence with sulfanilamide ma3' be cited. It is not possible to give a nursing mother 
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many instances daily readings were made from birth until the fifth day. Pig. 1 
illustrates in per cent of normal clotting activity, the average level for each day 
of life in the total group. It will be noted that the average reading on the day of 
birth is 65 per cent of normal; this has varied from 40 to 100 per cent of normal. 
There is a drop during the early neonatal period which reaches the lowest level 
during the third twenty-four-hour period. This is followed by a rapid spontaneous 
rise, so that at the end of the first week of life the level of clotting activity is 
above that at birth. 

There is, however, a wide variation in the curves of individual infants. This 
is illustrated by five graphs shown in Pig. 2. These were all normal full-term 
infants delivered without unusual incident. This marked variation is difficult of 
explanation. We find suggestive evidence that there is a seasonal variation in 
the type of curve. In 10 infants delivered during November, 1939, the average 
low reading was 45 per cent, while in 10 infants delivered during March, 1940, the 
average low reading was 12 per cent of normal clotting activity. Further study 
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Pig. 1. — Control infants. 



Fig. 2. — The variation in normal infants. 


of this phase is being made. The observation is not surprising, however, in view 
of the probable difference .in the diet of the average patient during the summer 
and winter months. We have been unable to establish any correlation between 
the type of curve in the infant and the level in the mother's blood. In 250 
mothers tested tliere was none in wliom a reading below 70 per cent was obtained. 

In 19.7 per cent of this control group the level of clotting activity dropped be- 
low 30 per cent of normal. These marked decreases in clotting activity and the 
surprisingly rapid return to normal levels are illustrated in Pig. 3. Both of these 
infants were entirely normal as far as could be determined clinicallj^ In several 
instances in this group the return to normal levels has been delayed to the seventh 
and eighth days without the development of untoward symptoms. One must con- 
sider such infants, however, as having a potential bleeding tendency. 

During the period of the present study there have been 30 premature infants 
delivered. Nine of them were in the group which did not receive vitamin K. A 
composite curve for these infants (Pig. 4) does not indicate unusually low levels 
as have been reported by Heilman and Shettles,^^ but confirms the observations 
of Kato and Poneher.is 
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;More recent investigations have concerned the prothrombin content 
of the blood of newborn infants. 

Brinklious, Smith, and Warnerio reported in 1937 that the prothrombin content 
in the blood of newborn infants is less than 40 per cent of the adult level, and 
docs not exceed this level during the first two weeks. It reaches the adult level 
at the end of the first year. In a subsequent report,i^i these workers describe a 
previously unrecognized additional drop in prothrombin level which occurs be- 
tween the second and sixth da 5 's of life. They believe that a rapid convertibility 
of prothrombin partially compensates for the deficient quantity of prothrombin 
demonstrated by them throughout early infancy. Quick and Grossman^^ reported 
(1939) that normal levels were present in infants three days or older and that 
in babies six hours old the values ranged from 70 to 80 per cent of the adult 
normal. In two of three babies one day old, marked reduction of the prothrombin 
level was noted, but this low level was of short duration and spontaneous!}^ re- 
turned to normal in one or two days. Waddell and Guerryis demonstrated (1939) 
a marked decrease in the prothrombin level in some infants, vrith the greatest 
drop on the second and third days of life. They also demonstrated the ability of 
a vitamin K concentrate given orally to newborn infants in preventing this re- 
duction. Additional reports confirming these general findings have been published 
during the past year by Heilman and Shettles,’-* Bray and Kelley,i5 and Kato and 
Poncher.^G 

Routine study of a large series of infants has been complicated by the necessity 
of repeated venepuncture to obtain blood for study. Recently Bray and Kelley,!^ 
and Kato,iT have reported the use of capillary blood obtained by heel puncture 
as giving satisfactory results. During the past year we have been using a modi- 
fication of the Smithis bedside test reported by Smith and his co-workersis as a 
simple clinical method for evaluating the prothrombin factor in the blood of the new- 
born infant.io 

METHOD 

Twenty cubic millimeters of a thromboplastin extract are placed on a clean 
glass slide. Blood is obtained by heel puncture from the infant to be tested. 
Twenty cubic millimeters of blood are immediately mixed with the drop of throm- 
boplastin extract. The drop is pricked every second with a stylus until a firm 
fibrin strand adheres to the point. The interval in seconds is recorded as the 
prothrombin clotting time. A normal control reading is obtained in the same 
manner using adult finger blood. The prothrombin level is expressed in per cent 
of normal, using the formula suggested by Smith and co-workers: 

Clotting time of control 

Clotting time of unknoam "" = Clotting activity in per cent of normal. 

The thromboplastin extract is prepared in the following manner: Fresh sheep 
or swine lung is ground and placed in a large beaker. To this is added 1 c.c. of 
normal saline per gram of ground lung. The lung-saline mixture is stored over- 
night in the refrigerator. It is then strained through a double layer of broadcloth. 
The saline extract is placed in small test tubes and stored in the freezing com- 
partment of a refrigerator wliere it retains its potency for at least six weeks. 
When ready for use, a tube is allowed to thaw and is used at room temperature. 

We wish to emphasize that an accurate determination of the prothrombin level 
in the blood is not obtained with this method. The ability of the blood to clot in 
the presence of an excess of thromboplastin is measured and in this way a sum- 
mation of several factors is estimated, including, particularly, the amount and 
convertibility of prothrombin. We feel that such a test gives a satisfactory 
clinical assay and will indicate those infants in whom a critical deficiency of 
prothrombin exists. 

RESULTS AND COMMENT 

Control Infants . — A total of 1S2 infants have been studied. Determinations of 
the prothrombin clotting time were made at least every other day during the first 
ten days of life or for longer periods if the infant remained in the hospital. In 
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Vitamin K After Delivery . — To determine the effectiveness of vitamin K in the 
prevention of this observed drop in prothrombin clotting time, a vitamin K prep- 
aration (2 methyl-1, 4 naphthoquinone ) 20 was given routinely to a series of 200 
infants. The dosage employed was empirically chosen to be 1 mg. given orally 
in corn-oil solution 6 hours and 30 hours after birth. For purposes of evaluation 
it has not been changed. The composite curve obtained in this group of infants 
is illustrated in Fig. 5. It will be seen that the decrease in clotting activity, 
characteristic of the control group, is essentially absent, and the lowest level is 
62 per cent. There is again a rise above the level recorded during the first day 
of life and a maintenance of that higher level. The slight drop which does occur 
during the second twenty-four-hour period may hypothetically be explained upon 
the basis of an insufficient dosage of the naphthoquinone until the second 1 mg. 
dose has been received. Further study is necessarj’’ to demonstrate such an as- 
sumption. As the vitamin K preparation was given to the infants orally and in 
some instances was not completely retained, this may be a factor in variations 
noted. Eight infants, 4 per cent of this group, showed curves decreasing to 30 
per cent of normal clotting activity or below. 



Pig. 7. — The effect of vitamin K given one-half to four hours before delivery. 

Vitamin K During Lator . — The third group studied consists of 117 infants whose 
mothers were given the vitamin Iv preparation during labor. A single dose of 
4 mg. of 2 methjd-1, 4 naphthoquinone in capsules was given to the patient upon 
admission to the labor room. Again the dosage was empirically established and 
was kept at a constant level. The composite curve for these infants is shown in 
Fig. 6. It is to be noted that no drop occurs in the clotting activity of this group. 
Of this group of infants 3.4 per cent showed a level of 30 per cent or less of 
normal clotting activity. Forty-five patients in this group received the vitamin 
K preparation one-half to four hours before delivery. Surprisingly the curve for 
this group of infants (Fig. 7) is not unlike that for the total group. Eight of 
these patients received the vitamin K two hours or less before delivery, and in 
this group the protection is incomplete but does not appear to be completely 
absent. It must be borne in mind, however, that some of the untreated infants 
show little or no drop in prothrombin clotting time, and our series is too small to 
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Pig. 3. Fig. 4. 

Pig. 3. — ^The marked drop wliich occurs in some normal infants. 
Fig. 4. — An average curve for premature infants. 



5- Fig. C. 

Fig. 5. The administration of vitamin K six and tliirtj- hours after delivery. 
Pig. G. — The administration of vitamin K during labor. 
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Table I. Infants With Clotting Activity Below 30 Per Cent 


DAYS AFTER 
BIRTH 

NO VITAMIN K 
% 

vitamin k 
DURING LABOR 
% 

VITAMIN K 

AFTER DELIVERY 
% 

0 

1.1 

None 1 

1.5 

1 

11.5 

0.8 

4.0 

2 

19.2 

1.7 

1.0 

3 

19.7 

3.4 

2.0 

4 

9.8 

None 

None 

5 

6.5 

2.5 

None 

6 

2.2 

0.8 

None 

7 

1.6 

None 

None 


In Table I are listed the percentage of infants in each of the three 
groups we have studied whose clotting activity decreased to 30 per 
cent or less of normal. It will be seen that the vitamin K preparation 
is remarkably effective from a prophylactic standpoint by either plan 
of administration. With some adjustment in the dosage and in the 
time of administration of the preparation, a complete prevention of 
the decrease may be anticipated. From study of our data we would 
suggest that administration of 4 mg. of 2 methyl-1, 4 naphthoquinone 
at an interval greater than two hours before delivery, will prevent a 
significant decrease in the prothrombin level of the blood in more than 
95 per cent of infants during the neonatal period. We would also sug- 
gest that all infants Avhose mothers have not received vitamin K at an 
interval greater than two hours before delivery should receive 1 mg. of 
2 methyl-1, 4 naphthoquinone at intervals of six and twenty-four hours 
following delivery. We would further suggest that all infants sub- 
jected to a prolonged labor or difficult delivery receive a vitamin K 
preparation during the early days of the neonatal period. 

The relationship of vitamin K to hemorrhagic disease of the newborn 
is now well established. The early reports of Brinkhous, Smith, and 
Warner,^® Waddell, Guerry, Bray, and Kelley,^^ and of Nygaard^^ as 
well as the recent publications by Quick and Grossman,^® and Poneher 
and Kato®^ leave little doubt that hemorrhagic disease of the newborn 
is a hypoprothrombinemia and that vitamin K is a specific therapeutic 
agent. 

During the period of our study we have encountered no typical ease 
of hemorrhagic disease of the newborn. There have, however, been 7 
infants in whom various hemorrhagic tendencies have become manifested. 
Without exception, these infants have shown a level of clotting activity 
below 10 per cent of normal. The hemorrhagic manifestations have in- 
cluded bleeding from the cord stump, vomiting of blood-streaked mucus, 
and the passage of bloody mucus through the rectum. In two instances 
convulsive movements were also present. In no infant have similar 
hemorrhagic tendencies developed in the absence of a low clotting activ- 
ity of the blood. All of this group responded to the administration of 2 
methyl-1, 4 naphthoquinone by a prompt increase in the clotting activity 
and a cessation of the hemorrhagic tendencies. Pig. 8 illustrates the 
typical curve of such an infant. This infant (XC-39002) vomited a 
blood-tinged mucus on the third and fourth days following delivery. 
One milligram of 2 methyl-1, 4 naphthoquinone was given orally on the 
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■warrant conclusions in this connection. It is quite obvious, however, that vitamin 
K administered during labor, without previous medication during the prenatal 
period, is eiiective in preventing a drop in prothrombin levels during the neonatal 
period. 

DISCUSSION 

Our investigation covers tlie period from September 1, 1939, to 
August 5, 1940. During this period repeated observations have been 
made on 506 infants. There were, in addition, 15 stillborn infants and 
9 infants who died during the neonatal period. This represents a gross 
fetal mortality of 4.5 per cent. Of the 9 infants who died during the 
neonatal period, 2 received vitamin K subsequent to delivery, 4 were 
born of mothers who received vitamin K during labor, and 3 were in 
the control group. In 2 of these 9 infants a clinical diagnosis of cere- 
bral hemorrhage was confirmed at necropsy. The mothers of each of 
these infants had received vitamin K during labor. In the first case 
(XC-39592) a hydrocephalic infant Avith a lumbar spina bifida Avas de- 
Iwered by low forceps application and extraction. Death occurred 
forty-tAvo hours after birth, following frequent attacks of cyanosis, im- 
paired respiratory activity, and coiwulsive moA’^ements. Necropsy 
showed a fracture of the frontal bone and extensive intracranial hemor- 
rhage. The second infant (XC-40921) Avas delivered naturally follow- 
ing an episiotomy after a forty-hour labor. Respirations Avere spon- 
taneous and the infant appeared in good condition. A cyanotic attack 
with difficult respiration occurred tAventy-tAvo hours after delivery, and 
the infant died at thirty-nine hours. A prothrombin determination fol- 
lowing the initial evidence of cerebral irritation was 50 per cent of 
normal. Tavo milligrams of the vitamin K preparation were given by 
gavage nine hours before death. Necropsy showed an intracranial 
hemorrhage as the cause of death. In neither of these infants are Ave 
justified in assuming that a Ioav prothrombin level in the blood Avas a 
factor in the intracranial hemorrhage. In the first case there was 
obvious trauma, and in the second infant the clotting activity was not 
significantly impaired. 

Details of the case histories of the tAVO infants have been cited to 
shoAV that one is not justified in expecting miracles from the use of 
vitamin K. It is well recognized that the production of a normal clot 
is only one of the factors in the control of hemoi’rhage. The permea- 
bility and fragility of the capillaries must also play an important role. 
It seems a fair assumption that trauma Avill continue to be the predomi- 
nant cause of intracranial hemorrhage in the neAvborn. It is, hoAA'^ever, 
a logical assumption to add the statement that an infant subjected to 
some degree of injury may fail to deAmlop a significant hemorrhage 
unless a marked decrease in the prothrombin level of the blood is pres- 
ent. Similarly, a mild hemorrhage may become marked as the physio- 
logic decrease in prothrombin develops forty-eight to seAmiity-tAvo hours 
subsequent to delivery. Prom this standpoint, the administration of a 
Autamin K preparation during the early neonatal period or, perhaps, 
preferably during labor, should afford some increased protection to 
the infant. 



574 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


2. A spontaneous return to a normal level occurs during the first week 
of life. 

3. A wide variation is noted in individual infants in the depth of this 
decrease and in the rapidity of the return to normal levels. 

4. This decrease in clotting activity can be prevented by the adminis- 
tration of a vitamin K preparation to the infants during the early hours 
of the neonatal period or to the mother during the course of labor. 

5. A potential relationship exists between the level of prothrombin 
activity in the blood and the severity of intracranial hemorrhage. 

6. There is a direct correlation between spontaneous hemorrhagic 
tendencies in the neAvborn and a low prothrombin activity in the blood. 

7. 2 methyl-1, 4 naphthoquinone exhibits an active vitamin K effect. 

The vitamin K preparation, 2 methyl-1, 4 naphthoquinone, has been generously 
furnished by E. R. Squibb & Sons. 
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fourth daj'- when the clotting activity was 10 per cent of normal. It 
had risen to 38 per cent in four hours. A second 1 mg. was given on the 
fifth day. A reading later on the same day was 84 per cent, and the 
clotting activity remained within normal limits. There was no further 
evidence of bleeding. 

Such a group of infants offers confirmatory evidence for the statement 
that hemorrhagic disease is due to a prothrombin deficiency. It is true, 
however, that infants may show a similar prolonged low level of clotting 
activity without anj’’ evidence of hemorrhage. Such curves were shown 
earlier in the discussion. Perhaps infants in this group should be looked 
upon as subclinical eases of hemorrhagic disease. Perhaps there is some 
other factor necessary to precipitate the hemorrhage. 



Fig. 8. — The therapeutic effect of vitamin K in hypoprothrombinemia. 

SUMMARY 

A study of the clinical records combined with laboratory data concern- 
ing the clotting activity of the blood of 530 newborn infants confirms the 
previously reported observation that there is a physiologic decrease in 
prothrombin activity during the early days of the neonatal period. 

The prevention of this decrease by the administration of a vitamin 
K substance has been investigated. 

A simple clinically applicable test for the rapid assay of the clotting 
activity of the blood has been presented. 

CONCLUSIONS 

1. Normal infants show a physiologic decrease in prothrombin activity 
in the blood which reaches a maximum during the third day of life. 
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1st Stage 
Snd stage 


Duration of Labor 
(Variation) 
Frimiparas 
2% to 57 hours 
5 min. to 7% hours 


Multiparas 
1 to 31 hours 
5 min. to 2 hours 


(Average) 

1st stage 12.6 hours 6.3 hours 

2nd stage 1.2 hours 35.1 min. 

13 primiparas had 2nd stage over 100 minutes. 

1 multipara had 2nd stage over 100 minutes. 


FETAL ATTITUDE 

Ninety-six of the breech presentations were frank breech, 25 were single footlings, 
and 13 were double footlings. Sixteen of the single and 4 of the double footlings 
occurred in premature deliveries. 

Duration of La'bor in Primipara . — The first stage averaged twelve and six-tenths 
hours, varying from two and one-half hours to fifty-seven hours. The second stage 
averaged seventy-one minutes, varying from five minutes to seven hours and seven- 
teen minutes. There were 13 patients who had a second stage of over two hours’ 
duration. 

Duration of Labor in Multipara . — The first stage averaged six and three-tenths 
hours, varying from one hour to thirty-one hours. The second stage averaged thirty- 
five minutes, varying from five minutes to two hours. Only one multipara had a 
second stage over one hour and forty minutes. 

Type op Delivery 

Manual Aid Extraction Section 

109 13 4 

5 decomposed 2 forceps 

(1 forcep) 

7 forceps 

The type of delivery is divided into three groups: manual aid, the procedure 
to be described, extraction, and cesarean section. One hundred nine patients were 
delivered with manual aid. In 5 of these, the breech was decomposed and then 
the patient delivered with manual aid. Forceps were applied to the aftercoming 
head in 7 patients. 

Extraction was the treatment in 13 patients. In 3 instances the patient failed 
to make progress in the second stage and extraction was the procedure then 
indicated. In 2 of these patients, forceps were applied to the aftercoming head. 
Two patients had late toxemia of pregnancy, and it was deemed best to termi- 
nate the delivery when the cervix was dilated. Two patients, both of whom were 
multiparas with placenta previa, one with a dead baby, were delivered through the 
placenta. Six premature twin babies were footling presentations, 2 being the first 
baby and 4 being the second baby of twins. 

Cesarean section was done on 4 patients. Two patients had section for pla- 
centa previa, and the breech presentation was incidental. Two patients, both elderly 
primiparas, were delivered by elective section because they had large babies and it 
was thought that delivery from below was questionable. 

Prolapse of the cord did not occur in the entire series. 

Petal Mortality 
126 deliveries 


15 babies died 
5 multiparas 
10 primiparas 


Bate 11.9% 
Bate 9.4% 
Bate 13.7% 



BREECH DELIVERY^' 

Elmer M. Hansen, M.D., Lincoln, Neb. 

T he subject of breech presentation has been discussed in the litera- 
ture frequently during the past decade. Articles have appeared 
upholding both the conservative and active management of this presenta- 
tion, but to date there has been no significant change in the fetal 
mortality. One is impressed with the fact that the results depend to a 
great extent upon the ability of the operators to perfect their particu- 
lar method of treatment. 

Most of the communications on this subject have come from large 
obstetric centers representing, to a great extent, clinic material. The 
material used as a basis for the presentation of this communication rep- 
resents the cases of breech deliveries occurring in the associated prac- 
tice of Dr. Harold S. Morgan and myself over a period of twelve years. 
It is not a large series of eases, but it represents, we believe, an experi- 
ence which is comparable to that of the average obstetrician in private 
practice, and for this reason, we are presenting this series of eases. 

During the past twelve years, 1,882 patients were delivered. One hun- 
dred and twenty-six babies were presented by the breech, the incidence 
being 6.7 per cent. This is higher than that usually reported. The 
incidence of breech presentation during the past twelve years at the 
Lincoln General Hospital in which 90 per cent of our patients were 
delivered was 4.2 per cent. Our increased incidence is explained by the 
fact that a large number of complicated deliveries are referred to us by 
general practitioners doing obstetrics. The parents of these babies are 
all Avhite, coming from all social levels, chiefly middle-class American, 
the foreign element being negligible. The 126 babies were delivered 
of 120 mothers; four mothers had twin pregnancies in which both 
babies were presented as a breech, and 2 mothers had breech presenta- 
tions in two succeeding pregnancies. There were 73 primiparas and 


53 multiparas. 

Source of Cases 

Hospital Deliveries Breech 

Lincoln. General 1,719 114 

Bryan Memorial 118 9 

St. Elizabeth 45 3 

Total 1,882 126 

Incidence 6.7% No. of mothers 120 

Primiparas 73 

Multiparas 53 


‘Presented before the Twelfth Annual Meeting of the Central Association of Ob- 
stetricians and Gynecologists. Indianapolis, Ind., October 12, 1940. 
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we have delivered 17 sets of twins, or 34 babies. Sixteen babies were breech 
presentations; seven of the 16 died, all of prematurity. Eighteen babies were 
cephalic; two of these died of prematurity. 

Mateknal Moetality 
None 


Maternal Morbidity 

Twelve Cases Incidence 9.5S% 


cases 

CAUSE 

method of 

DELIVERY 

MATERNAL COM- 
PLICATIONS 

DURATION 

SEVERITY 

1 

Phlebitis 

Section 



Severe 

1 

Pyelitis 

Manual aid 

Previous cystitis 

4 days 

Mild 

1 

Otitis media 

Manual aid 

4 days 

Mild 

1 

Cystitis 

Section 

Placenta previa 

2 days 

Mild 

1 

Parametritis 

Extraction 


5 days 

Mild 

1 

Unknown 

Manual aid 


2 days 

Mild 

1 

Unknoivn 

Bag induction 
Manual aid 

Toxemia 

2 days 

Mild 

1 

Unknown 

Section 

Placenta previa 

'3 days 

Mild 

1 

Unknoivn 

Manual aid 

2 days 

Mild 

1 

Unknown 

Manual aid 


2 days 

Mild 

1 

Unknown 

Section 


3 days 

Mild 

1 

Unknown 

Manual aid 


2 days 

Mild 


There was no maternal mortality. There were 12 mothers who had a tempera- 
ture of 100° F. on two succeeding days, excluding the first twenty -four hours post 
partum. There were 122 confinements, which gives an incidence of 9.8 per cent. 
Causes of morbidity could not be determined in 7 patients. These were all mild 
and lasted only two to three days. In 5 patients the cause was known. One 
patient had phlebitis of the left lower extremity. She had had an elective section. 
She was in the hospital six weeks and recovered. One patient, with a previous 
history of pyelitis had a flare-up lasting four days. One patient had acute otitis 
media lasting four days. One patient with cystitis of two days' duration was 
delivered by section because of placenta previa, and one patient with a para- 
metritis (tender uterus) had mild symptoms for five days. All 4 patients delivered 
by section were morbid, but the morbidities were mild, with the exception of the 
case of phlebitis. 

DISCUSSION 

The diagnosis of breech presentation was made prenatally in prac- 
tically every patient coming for prenatal care. Eontinely, we care- 
fully check our measurements and estimate the size of the baby. If 
there is a question of fetopelvie relationship, we use the x-ray as an aid 
to our decision. External version was not attempted in any patient. 

Our method of treatment is conservative. By conservative treat- 
ment, we mean giving supportive treatment to the mother with no 
interference unless labor is obstructed, progress ceases, or complica- 
tions arise endangering the life of mother, baby, or both. 

We were trained in the watchful expectancy method, and from ex- 
perience we are convinced that meddlesome interference is a definite 
factor in the difficulties encountered in obstetrics. I am sure that if 
we all agree that conservatism is good procedure in cephalic presenta- 
tions it should be rational in the breech. 

From personal observation and experience, we have formulated the 
following points to guide us in breech delh'ery : 

1. Dilatation of the cervix does not become complete in many cases 
until the buttocks are presenting deeply at the introitus. 
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Period of Gesiation 

Term 
Term 
34 weeks 
27 weeks 

27 weeks 

26 weeks 
25 weeks 
24 weeks 

28 weeks 
28 weeks 
33 weeks 

28 weeks 
28 weeks 

27 weeks 
27 weeks 


Abnormality 

None 

Spina bifida, hydrocephalus 

Anencephalia 

Prematare 

Premature 

Premature 

Premature (toxemia) 

Premature (second of twuns) 
Premature Twins 
Premature Twins 
Premature (No fetal heart tones) 
Placenta previa 
Premature Twins 
Premature Twins 
Premature Twins 
Premature Twins 


Summary' of Fetal Mortality 

Term; 

1 Intracranial hemorrhage 

2 Monsters 
Premature : 

I 33-week placenta previa. Stillborn. 

No fetal heart tones on admission. 

II period of gestation, 24 to 28 weeks. 

Weight varying from 1 lb. 7 oz. to 2 lb. 12 oz. 
Corrected mortality 0.8 per cent 


Weight 


8 

lb. 

4 

OZ. 

7 

lb. 

14 

oz. 

5 

lb. 

4 

oz. 

1 

lb. 

14 

oz. 

2 

lb. 

10 

oz. 

2 

lb. 

12 

oz. 

2 

lb. 

5 

oz. 

1 

lb. 

7 

oz. 

1 

lb. 

9 

oz. 

1 

lb. 

10 

oz. 

4 

lb. 

15 

oz. 

2 

lb. 



1 

lb. 

10 

oz. 

1 

lb. 

7 

oz. 

1 

lb. 

8 

oz. 


Fifteen babies were stillborn or died neonatally. This gives a gross mortality' 
of 11.9 per cent. Five deaths occurred in multiparas (9.4 per cent), and 10 in 
primiparas (13.7 per cent). Eleven babies were definitely premature, the period 
of gestation ranging from twenty-four to twenty-eight weeks, and the weights 
vary'ing from 1 pound 7 ounces to 2 pounds 12 ounces. Several were one or both 
of twins. One baby was of thirty-three weeks’ gestation, and the mother, a 
multipara, had central placenta previa and no fetal heart tones on admission. 
Three patients were at term. One normal baby, weighing 8 pounds, 4 ounces, was 
delivered by manual aid after a second stage of five hours. The baby lived eight 
Jiours and fifteen minutes, and died suddenly. Post-mortem examination revealed 
intracranial hemorrhage and a large cephalohematoma. One baby was hydrocephalic 
witli a large spina bifida; it did not cry and lived only a few minutes. The third 
full-term baby was an anencephalic monster. Excluding the premature and ab- 
normal babies, there remains only one fetal death or a corrected incidence of 0.8 
per cent. 

FETAL. MORBIDITY 


One baby who presented a frank breech was delivered by extraction after 
spontaneous delivery of the umbilicus because both arms were extended. The 
baby required resuscitation. Inspection revealed marked asymmetry of the face, 
with a depression of the vault into which the forearms fitted. This baby had 
bilateral Erb’s palsy when delivered. The right arm recovered in seven day-s and 
the left arm in three weeks. The left clavicle was fractured during delivery. One 
other baby had a fractured clavicle. Three babies developed cephalohematomas, 
and several babies developed hematomas of the sternocleidomastoid muscle. They 
all developed after the patient left the hospital. No known serious sequelae 
followed. 

TWHNS 

Twin incidence was interesting. In our series of breech presentation, 8 babies 
were one of a set of twins; one of these died of prematurity. Eight babies repre- 
sented both babies in 4 sets of twins. Six of these babies died. In the twelve years 



580 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


DR. IRVING F. STEINj Chicago, 111. — A complete breech is one rvith the fetus 
in the attitude of complete flexion, and the incomplete breech is one of deflexion 
attitude. I do not believe that this has been emphasized in obstetric literature. 
In incomplete breech one frequentlj’- observes the fetus in a military attitude with 
the head erect or sometimes turned to the side or even tilted back, like an inverse 
brow presentation. A greater amount of mobility of the fetus is evident with 
breech than with cephalic presentation. Even with complete breech you may 
occasionally find a displaced arm and the head a little deflexed; this can be dis- 
covered only by x-ray examination. The practical application of this procedure 
enables you to be forewarned and prepare for manual aid or extraction. 

The points I wish to emphasize are first, that incomplete breecli is an example 
of a deflexion attitude; second, in cases of breech particularly, you can obtain 
much practical information by taking roentgenograms before delivery which would 
otherwise be missed by ordinary methods of examination. 

DR. RUDOLPH W. HOLMES, University, Va. — Some 75 years ago Carl Braun 
reported in his textbook on 67 cases of face presentation which were seen in his 
clinic. He stated as a result of that great experience that a face presentation in 
a primiparous labor was prima facie evidence of a pelvic deformity. 

In our more mature knowledge of pelvic abnormalities we now know that pure 
pelvic asymmetry is as potent a cause as is definite contraction. We may further 
state that the flat pelvis and the obliquel 5 ’' contracted types are more prone to 
produce malpositions and presentations than the symmetrical generally contracted 
pelvis. 

Not only is a face presentation produced by these factors, but we may broaden 
that statement to the rule that all deviations of presentation are sequential to 
aberrant contours of the pelvic brim. In mj' own experience a breech delivery 
with a normal pelvis is as physiologic and as safe as the normal vertex positions. 
On the other hand, when there is any disproportion, the breech delivery is fraught 
with the greatest difficultj' and danger. 

I still believe that it is the exceptional case of breech which demands a 
cesarean section. Contributing factors which are of etiologic importance may 
more often indicate cesarean operation than similar conditions in a vertex position. 

DE. E. S. SIDDALL, Detroit, Mich. — ^I want to make a few remarks on the 
basis of a recent monograph which Dr. Seeley and I have published. We found 
in going over a considerable number of papers in the literature that there were 
several series of 100 or 150 cases in which the results were comparable with those 
of Dr. Hansen. We did not find, however, any series of 200 or over which did not 
have a very considerable increase of fetal, not maternal, deaths associated with 
breech. 

In our series from the Herman Kiefer and Harper Hospitals in Detroit it was 
noticeable, however, that we would often have 125 or 150 cases in a series with 
only one or two deaths. Although one may have a relatively small series with 
good results, one eventually encounters difficulty. 

External version is associated with very little danger. It is very reasonable 
to employ an easy and safe procedure to convert a dangerous presentation asso- 
ciated wdth from 5 to 20 per cent mortality into one with only 1 or 2 per cent 
mortalitj’'. 

We found that there were three things which contributed very largely to ex- 
cessive fetal mortality in breech: (1) The mortality increases with babies weigh- 
ing from 8 pounds to 9 pounds and over until it reaches 20 to 25 per cent. (2) 
Elderl 3 ’ primiparas have a ‘ ‘ lamentable ’ ’ fetal mortalit5'', as someone expressed 
it in the literature. It may be around 25 to 30 per cent. (3) Contracted pelvis 
also has a high mortality, even in the minor grades of pelvic contraction. 

DR. A. F. LASH, Chicago, 111. — As a result of an extensive experience at the 
Cook Countj' Hospital in Chicago, where we deliver over 5,000 babies a year, there 
are certain points which are crj’^stallized in our minds regarding breech deliver} . 
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2. Attempted delhmry before complete dilatation is almost certain to 
I’esnlt in extension of arms and head ivith difficulty in delivery. 

3. It is natural for the force to he applied from above. Application 
of force from below by traction is not the normal force. Extension of 
the arms, nuchal arms, and extended head are the result of force ap- 
plied from below rather than from above. 

4. Manipulation from below, especially if the patient is not deeply 
anesthetized, will reflexly stimulate tetanic contraction of the cervix 
or lower uterine segment ; this contraction imprisons the shoulders and 
cephalic pole in the uterus and delays delivery; it also necessitates 
increased force which traumatizes both mother and baby. 

5. Gentleness in all maneuvers is of the greatest importance. 

CONCLUSION 

AVe have reported a series of 126 breech deliveries occurring during 
twelve years of private practice, with a corrected fetal mortality of 
0.8 per cent. 

Conservative treatment in onr hands has produced satisfactory re- 
sults. Teamivork is an important feature of our treatment, and Ave 
believe it has had a definite infiuenee on onr results. 

Prematuritj'", especially prematurity in tivin pregnancy, accounted 
for 80 per cent of our fetal deaths. Efforts toAvard preventing pre- 
mature labor ill tAvin pregnancies should loAver the gross fetal mortality 
of breech presentation. 

This communication deals Avith prWate practice only. The reporting 
of many similar analyses and comparing them Avith reports from the 
clinic groups, Ave believe, Avould be Avorth Avhile. 

128 North 13th Street 


DISCUSSION 

DR. DAVID L. SMITH, Indianapolis, Ind. — The staff of the UniA’ersit}’ Hospital 
at Indianapolis is essentially a closed one, made up of members of the teaching 
staff. There are two and one-half ward patients to one private patient. There 
were 190 breech presentations in 1,264 deliveries. Of the 31 stillbirths 4 were 
monsters, 6 were macerated fetuses and 6 were premature. There were 11 deaths 
attributable to the breech presentation, so the corrected mortalitj' was 5.78 per 
cent, which is a great deal higlier tlian Dr. Hansen’s. I har^e no war- of account- 
ing for that difference, except possiblj' on the basis that our service is somewhat 
of an emergenc}' service, being a state hospital which admits patients from all 
over tills portion of the state who have received no prenatal care and Avho sometimes 
are desperately ill. 

EeA'iew of the charts sometimes leads to conclusions as to what not to do. Two 
of the deaths occurred in labors which had been induced, both of which were 
definiteb’' past term bj' history. In both the babies weighed a little over 5 pounds. 
One of the cardinal principles in breech management is to avoid induction of 
labor. 

We believe in external version as long as it is done with gentleness and with- 
out anesthesia. We personalh- har-e been successful in external version in about 
60 per cent of the trials. Cesarean section should probabb' play a greater part 
in the management of breech deliverj*. 

We use intermittent nitrous oxide and oxygen anesthesia, and then change to 
drop ether at the time the umbilicus is born. We are using forceps on the after- 
coming head more and more because we believe it is less traumatic to the baby 
than any other method of delivery. 
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mature separation of tlie placenta and anotlier witli rupture of the membranes, and 
prolapse of the cord. Before the situation could be analyzed, the baby died. Also 
^ve have had unusually good results in the series without doing external version. 

In answer to Dr. Stein; Wo do not maintain forcible but a steady fundai 
pressure so as to control, if possible, the flexion of tlie aftercoming head. 

Four patients had cesarean .section, two with placenta previa and the breech 
presentation was incidental. The other two were elderly primiparas. One was 43 
years old, having her first baby, which weighed over 9 pounds. The other primipara 
was 38 years old and delivered a baby which weighed 9 pounds, 15% ounces. I 
believe that these are real indications. As it i.s, our incidence of cesarean .section 
is very low. 

I would like to sa}' a little something about the general practitioner and his 
treatment of breech presentation. A feiv years ago we investigated the fetal 
mortalitj' in our hospitals, and there was one hospital in our state that had a fetal 
mortality rate of 33 per cent in breech presentation over a period of three years. 
At the Lincoln General Hospital where wo have done most of our work, we have 
a set of rules regarding our obstetric department. No man, and it makes no dif- 
ference whether he is a member of the obstetric staff or a visiting man who brings in 
a patient for delivery, can do an operative deliver}- and that includes breech extrac- 
tion, without consultation. It is his privilege to call in a member of the obstetric 
department for consultation, which service must be rendered free of charge. Under 
the influence of that rule our fetal mortality was lowered to one-third of what it had 
been for the previous five years. It has now been in effect for approximately five 
years. The general practitioner u.sually interferes. It would be preferable for him 
to be more conservative. 


ARE THE ANTERIOR PITUITARY-LIKE SUBSTANCES 

GONADOTROPIC 

A Clinical Evaluation in the Woman 

Willis E. Brown, M.D., James T. Bradbury, D.Sc., 

Ann Arbor, Mich., and Ida Metzger, M.D., Ypsilanti, Mich. 

(From- the Department of Obstetrics and Gynecology, University Hospital and 

TiJsilanti State Hospital) 

T lie anterior pituitary-like substance from liuman pregnancy urine 
lias been available for clinical use during the iiast decade. How- 
ever, the medical literature is not unanimous in its opinion regarding 
the physiologic effects of this material. The well-known gonadotropic 
response obtained in the mouse and rabbit is not found consistently 
throughout laboratory animals, nor has it been duplicated in the 
human female in any manner that will stand critical evaluation. 

The clinical reports in the literature are based on patients who ivere 
treated for some menstrual abnormality of uncertain etiology and un- 
predictable course. On the basis of such observations, many authors 
enthusiastically recommend its use, but here and there are reports of 
dissenting opinion. 

Geisti described atretic follicles wth hemorrhage in women treated with 
antuitrin-S. Bocks described probable degeneration of follicles in women following 
its use. Hamblens called attention to premature and increased involutional changes 

* Presented before the Twelfth Annual Meeting; of the Central Association of 
Obstetricians and Gynecologists, Indianapolis, Ind., October 12, 1940. 
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First, breech presentations can deliver siiontaneously as well as cephalic. This 
point requires special emphasis because when we get into discussions with the 
doctors in the surrounding rural communities, thej^ say, “How can we deliver 
these babies without getting a 90 per cent fetal mortalit}'?’’ Too often the 
conception is that as soon as the presenting part is visible, immediate extraction 
is started and it is associated with complications. 

Second, with regards to analgesia, we feel that we want the cooperation of the 
patient throughout labor. We never use the barbiturates during the first stage. 
If the patient is in strong labor and requires some rest, we feel morphine and 
scopolamine fulfill that requirement. Pudendal block and local infiltration of the 
perineum and pelvic floor will allow complete cooperation of the patient which 
helps in the delivery of the baby. 

We do not feel that eight minutes between the appearance of the cord and the 
deliver}^ of the head is so important. We have found that as much as fifteen 
minutes can be taken in the deliverj' of the head as long as air reaches the mouth 
by retracting the perineum. It is at this point that the greatest harm is done to 
the baby by undue traction. When we feel that the head seems to meet with a 
good bit of obstruction, instead of continuing the extraction we usually release 
our pull on the baby’s liead; we push the babj’ up, which allows increased flexion 
of the head, bringing the head down in the transverse diameter, thereby facilitating 
delivery of the head. With this in mind, I think we avoid damage to the baby and 
lower our fetal mortality. 

DR, FREDERICK H. FALLS, Chicago, 111. — Breech is more common in the 
arcuate type of bicornate uterus, which is seen relativelj’^ frequently. When 
breech is present in such a uterus, it is very' difficult or impossible to do external 
version, and I think it is often dangerous even to try'. We feel that not infre- 
quently' a combination of arcuate ty'pe of bicornate uterus and breech is a rela- 
tively strong indication for cesarean section. Since adopting this policy', we have 
had very' much better results in this ty'pe of case. 

In placenta previa we frequently' have an associated breech presentation, be- 
cause under this circumstance the breech will fit the lower uterine segment better 
than the head. The combination of breech and placenta previa is also a relative 
indication for cesarean section. 

The importance of the fact that the premature baby frequently- presents by 
the breech cannot be overemphasized. The more premature the baby- is, the more 
reason there is for thoroughly- dilating the birth canal. In these cases wc thor- 
oughly- dilate the birth canal and do an episiotomy- to avoid cerebral damage to 
the premature baby- during delivery. 

DR. J. C. LITZENBERG, Minneapolis, Minn. — If y-ou will change the term 
“external version’’ to “attempted external version’’ y-ou will avoid a lot of 
arguments. I have always taught that external version should be attempted but 
I have never persisted in it if it offers any- difficulties whatsoever. There are 
certain conditions in which it should never be attempted. It is a shame in a case 
where e.xternal version could be done with the greatest of ease not to do it, but 
it is also a shame, and a greater one, to persist in its use when one has difficulty-. 

DR. E. M. HAKSEN (closing). — Dr. Morgan and myself have always tried to 
be conservative in our estimation of our ability- to do a good job delivering a breech, 
and I am very- frank with you when I say there has been a question in my- mind 
as to just how much luck wc have had in our series. As time has gone on each 
breech presentation has been a very definite challenge to us, and I think in that 
respect this challenge has had a very definite influence on our work, because we have 
tried every time to get a live baby. 

With regard to external version, not once was it attempted. The reason for this 
is that in my period of training I saw many external versions attempted and but 
Very few of them successful. On two occasions babies were lost, one with pre- 
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these patients. In ordei* to determine whether the physiologic activity 
of antnitrin-S is predominantly follicle-stimulating or luteinizing, some 
of the patients were treated in each phase of the c^mle; namely, after 
the menstrual period (follicular phase) and just after the midinterval 
(early corpus luteum phase). 

Tlie normal menstrual and endometrial rliytlim was not appreciably altered in 7 
(58 per cent) of tlie 12 patients. Fig. 1 abstracts the records of 4 of these subjects. 
On the basis of endometrial histology it appears that C. R. had an anovulatory cycle 
just preceding and again during treatment. Antuitrin-S in the dosage given did not 
cause ovulation or corpus luteum formation in this case, although there was a slight 
irregularity in the subsequent menstrual rhythm. Another patient, M. W., skipped 
a menstrual period one month after treatment. This suggestion of an induced 
amenorrhea is more apparent in the menstrual histories of the patients in Fig. 2. 
Five (42 per cent) of the 12 patients treated experienced a temporary amenorrhea 
of from one to five months. Endometrial biopsies taken in the early stages of this 
amenorrhea are characterized by a resting endometrium, suggesting a suppression of 
follicular maturation. 


HT ZHyriO 


EMZTyri 1 


MWllya til 


CR 29yn t 



APL 500 RU/Day 4 Biopsy 

Pig. 1. — Effect of antuitrin-S on women with normal menstrual cycles. Note; C. R- 
had an anovulatory cycle before and during' treatment. 

The patients with an unexplained amenorrhea of one or more years’ 
duration were studied in a similar manner. A first-voided morning 
specimen of urine was concentrated by the alcohol precipitation method 
of Zondek, as modified hy Frank,® and was assayed for pituitary gonado- 
tropic hormone. The test was negative in each instance, indicating the 
patient had not gone thi’ough a premature menopause. This was veri- 
fied hy the subsequent return of menses in 4 of these patients. The 
dosage of antuitrin-S was the same in this group as in the normal pa- 
tients, 500 E.U. daily for four weeks. Two controlling biopsies were 
taken before treatment. 

The first 2 patients in Fig. 3 are excellent examples of the unpredictability of the 
return of menstruation. In each case a normal menstrual period occurred during 
the two weeks ’ observation period before treatment was started, even though t ley 
had had nineteen months and twelve months of amenorrhea, respectively. Treatment 
was started on M. B. on the day of the second biopsy and was continued even thougii 
menstrual function was re-established. In view of the amenorrhea induce in norma 
patients, it is interesting that this patient (M. B.) had only 2 menstrual periods. 
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in ovaries of treated women. Eisenstaedt^ and others’^ have described various ap- 
parently noxious changes in the testis resulting from the use of P-TJ. extract in 
treatment of cryptorchidism. 

The ])i'CSCDt studj" was arvanged to determine by clinical experimen- 
tation whetlier the anterior pitnitary-like extracts of pregnancy nrine 
liave any demonstrable effect on the Iniman ovary. The physiologists 
and tlie pharmacologists select normal animals under standard experi- 
mental conditions for testing drugs. This investigation was carried 
out along parallel lines by studying first the effect of antuitrin-S on the 
normal ovary, then on the abnormal. 

In hoping to approximate ideal experimental conditions for clinical 
research, we considered the following factors as basic requirements for 
any satisfactory interpretation of results. (1) The group of patients 
should be fairly large and live in a uniform environment. (2) They 
should be of good health, similar age and past reproductive history. (3) 
They should have an accurate menstrual record for twelve months prior 
to study, and during an observation period of at least six months fol- 
lowing treatment. (4) Since it is impossible to make observations of 
the ovary itself, endometrial biopsies should be taken at frequent inter- 
vals, as they offer conclusive objective information regarding ovarian 
acthdtsb While Bartelmez® and a few others have found several stages 
of endometrial development in a single uterine specimen taken during 
menstruation, it is well established^ that the rhythm of the endometrial 
histology parallels the ovarian cycle and indicates the functional state 
of the ovarj’-. 

To fulfill these experimental requirements most satisfactorily, the 
patients should lie institutionalized during the course of the investiga- 
tion; those of the Tpsilanti State Hospital were made available to us 
for study. Patients with a normal menstrual rhythm during the pre- 
vious year of hospitalization were examined, and 12 were selected Avho 
liad no palpable pelvic abnormality, who were fairly stationary in regard 
to their psychoses, and who met all the above requirements. Most of 
these patients were multiparas ; this supports our findings of an essen- 
tially normal generative tract. A second group of patients with a hos- 
pital record of at least twelve months’ amenorrhea were also exam- 
ined, and 7 were selected for study. Since no apparent cause for the 
amenorrhea could be found on clinical examination of these patients, 
amenorrhea was thought to be due to the psychosis. 

Endometrial biopsies were taken Avith the Novak suction curette at 
frequent intervals before, during, and after treatment; a total of 143 
endometrial samples were obtained from 19 patients. IMenstrual rec- 
ords were kept throughout the period of treatment and for several 
months after the cessation of treatment. One cubic centimeter (500 
I?.U.) of antuitrin-S" was administered daily for four or six weeks. 
Even though this is a larger dose than is used clinically, except in 
unusua l eases, no untoAvard local or systemic reactions were noted in 

Parke*'l)avjs'l Co^ freshly nianufacturea nviterial furnished through the courtesy of 
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The records of these patients are charted in Fig. 4; the patients restudied may 
be identified by their initials and ages in the previous figures. ' E. C. previously 
liad a tliree months’ amenorrliea following treatment but in this study she skipped 
March; her April bleeding was anovulatory. E. M. had previously sliomi no effect 
but in this series she developed an anovulatory period in March, and in April no 
endometrium could be obtained ; she skipped her May period. C. B. had an anovula- 
tory period in both the first and present series, and as indicated, this was followed by 
an amenorrhea of five months. Again the deviation from the normal following 
antuitrin-S therapy is a tendency' toward an induced anovulatory' bleeding or amenor- 
rhea. The patients with an unexplained amenorrhea were not benefited by this treat- 
ment.'’ 

JAN FEB MARCH APRIL MAY JUNE 
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Pig:. 4. — Late effect of antuitrin-S on endometrium of menstruating and amenorrheic 

patients (see also footnote). 

As the period of treatment entered the fifth week, it became increasingly difficult 
to obtain any' endometrium from the patients, and frequently' only' portions 
of the basalis or myometrium were found. The endometrium show'ed a progressive 
atrophy' that approached the menopausal state. The atrophy is evident in the 
biopsies shown in Fig. 5. Antuitrin-S apparently suppressed ovarian function to 
such an extent that the secretion of estrin was reduced and the endometrium 
atrophied. This suppression of follicular maturation in the human ovary is similar 
to the findings of Engles and Sinith,io who report a definite follicular atresia and 
suppression of estrogenic hormone in the monkey by anterior pituitary-like sub- 
stances. Their w'ork is of interest since the monkey has a menstrual cy'cle very com- 
parable to that of woman. 

Since a daily' dose of 500 E.U. did not produce any significant alteration of the 
menstrual cycle in the majority of patients, a dose of at least twice this amount 
would be necessary to induce consistently an amenorrhea by' the suppression of 
ovarian activity'. The lack of any stimulative effect at the dosage used in this study 
makes it seem probable that the published reports of correction of menstrual ab- 
normalities during treatment with doses of 100 to 500 E.U. per week are coincidental 
rather than treatment effects. 

In view of this demonstrated suppression of ovarian activity, there 
would be no indication for the use of the anterior pituitary-like sub- 

♦S. G. was having a remission from her psychosis during March and April and was 
being paroled for short visits at home. The occurrence of these 2 menstrual perious 
was undoubtedly more closely linked with her improved mental state than with coin- 
cident therapy. 
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while the patient who was not treated (A. B.) continued to have regular menstrual 
cycles. The other patients shown in Fig. 3 did not menstruate as a result of treat- 
ment, and the endometrial biopsies give no indication of anj- increased ovarian ac- 
tivity. An attempt was made to get twenty-four-hour urine specimens for estrogen 
assay before and during treatment. Due to the inability of the patients to cooperate 
in this portion of the study, the results can be considered as suggestive only. The 
findings that were obtained failed to show any change in estrogen excretion during 
treatment. 
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Fig. 2. — Temporary amenorrhea induced in 5 of 12 (42 per cent) women with regular 

cycles by antuitrin-S» 
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Fig. 3.— -Patients with unexplained amenorrhea treated with antuitrin-S. Note: 
iwo patients. A. S. and M. B., resumed menses during period of observation, and JI, B. 
had a three months’ amenorrhea following antuitrin-S treatment. 


Having obtained these results, we instituted a second period of treat- 
ment on a small group of patients to see whether the findings of the 
original series could be duplicated and to obtain more detailed informa- 
tion on the condition of the endometrium during and following treat- 
ment by a study of a more complete series of biopsies. Antuitrin-S (500 
R-.U. daily) was given to 3 normal and 3 ameuorrheic patients for six 
weeks, and biopsies were taken once a week for twelve weeks. 
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DISCUSSION 

DE. JAMES T. BEABBUEY, Ann Aebor, Mich. — ^Dr, Brown has presented 
evidence that the human ovary is suppressed rather than stimulated by the anterior 
pituitary-like substance from human pregnancy urine. His evidence for follicular 
suppression is based on the definite involution of the endometrium wliich was ob- 
served during treatment. This is in accord with the observations of Engle on the 
monkey, -where it was shown that this A.P.L. substance caused a follicular atresia 
and a diminished production of estrogen. There was no evidence of any luteinizing 
activity in this series of patients since, judging from the endometrial histology, at 
least five of them failed to form an active corpus luteum during the period of treat- 
ment and the life of the corpus luteum was not prolonged in any instance. Having 
failed to demonstrate either a follicle-stimulating or a luteinizing effect, both of 
which have been claimed for A.P.L., it may be well to evaluate the e-vidence upon 
which these effects have been established. 

The present concept of the gonadotropic function of A.P.L. is largely based on 
the changes in the ovary of an immature rat or mouse that has been treated for 
ninety-sis hours and then autopsied. At that moment the picture is one of ovarian 
stimulation and precocious maturity. However, when these animals are allowed to 
survive, the majority of them have been found to be sterile. Wlien newborn female 
rats and mice are treated, they are all rendered permanently sterile. This induced 
sterility is not part of the usual concept of a gonad-stimulating substance. The 
detrimental end results of treatment may change the interpretation of the apparent 
stimulative effects seen in the Aschheim-Zondek reaction. Even the immediate 
effects of tliis anterior pituitary-like extract are not consistent in different animals. 
The guinea pig ovary does not show any stimulative effect. The field mouse does not 
respond at any dosage, and the deer mouse responds only when massive doses are 
given. A more prolonged treatment in guinea pigs, or in newborn rats and mice, 
leads to definite masculinization and sterility. 

In view of these inconsistent responses of the different animals, it appears that the 
Aschheim-Zondek reaction upon which the usual concept of follicle-stimulating and 
luteinizing effects is based is an atypical reaction. A broader analysis of the situa- 
tion indicates that A.P.L. is more frequently a depressor or an inhibitor of ovarian 
function. 

With this experimental background it is obvious that the clinical findings presented 
by Dr. Brorvn represent another instance of the inliibiting effect of A.P.L. on the 
ovary. This substance excreted in the urine of pregnant women is elaborated by 
the placenta, but its purpose or function is still a matter of conjecture. It certainly 
plays no part in the physiology of the nonpregnant woman, so that it is not sur- 
prising that it has so little demonstrable action on the human ovary. 

It is well known, however, that A.P.L. is gonadotropic in the male for it stimu- 
lates the testis to produce male hormone and may even accelerate spermatogenesis. 
This fact does not make a valid argument that it should also stimulate the ovary. 
The best evidence shows that A.P.L. is most frequently an inhibitor of ovarian 
function and, for that reason, we have suggested that A.P.L. is gonadotoxic rather 
than gonadotropic as far as its effect on the human ovary has been demonstrated. 
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stances in ovarian liypofunction. The apparent success of antnitrin-S 
in some cases of functional bleeding can he more satisfactorily explained 
as the result of a suppression of ovarian follicles, so that the endome- 
trium is relieved of a prolonged estrogenic stimulation. A total dose of 
8,000 R.U. over a period of two weeks produced a four months’ amenor- 
rhea in one of our patients who had been bleeding continuously for 
eight months. 



i'.V.' ■'= ' . 



A. 

Pig:. 5. — Endometrial atropliy produced by antuitrin-S (same magriification). A, 1/30/40 
before treatment; B, 3/5/40 two weeks after treatment. Note: See Fig'. 4, EM. 


SUMMARY 

Twelve iiatients with a normal menstrual rhythm were given 500 R.U. 
of antuitrin-S daily for four or six weeks. The majority of these pa- 
tients did not show any significant alteration in rhythm. Five (42 per 
cent) experienced an amenorrhea of from one to five months following 
tx’eatment. This induced amenorrhea was accompanied by a progressive 
atrophy of the endometrium, indicating a suppression of ovarian fol- 
licles. 

Antuitrin-S failed to establish uterine bleeding in patients vdth 
amenorrhea. No evidence of ormlatioii or luteinization, as demonstrated 
bj' a secretory endometrium, was foimd. 

On the basis of this experiment it appears that the anterior pituitary- 
like substances are not gonadotropic in the human female and in suffi- 
cient dosage may even be gonadotoxic. 

Wc wish to express our indebtedness to Parke, Davis & Co. for furnishing the ma- 
terial used in tliis study and for financial support which made possible the technical 
as.sistanco of Mi.ss Helen McRae. tVe also wish to take thi.s opportunity to thank Dr. 
Voder and his staff for tlieir cooperation and permission to use their' patients ; and 
espociaiiy, Marie Daiii. R.N., who gave the treatments and supervised tiie care of the 
liatients during this study. 
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extract, alone and free of otlier factors, in dystocia during the first stage 
of labor due to uterine inertia. The largest group of records eliminated 
were those with obvious or possible doubt as to the existence of actual 
labor when the substance was given. Bj”- accepting only the patients with 
obliteration of the cervical canal and beginning dilatation of the external 
os, as well as regular though weak labor pains, it seems probable that 
false conclusions due to the inclusion of any substantial number of 
simple inductions of labor or false labors were largely obviated. Eeasons 
are obvious, we believe, for the other restrictions upon acceptance of 
eases into the studied series. 

During the five-year period preceding December 31, 1939, a total 
of 62 patients were delivered at Herman Kiefer Hospital, Avhose labors 
conformed to the criteria given. Thirty-seven were delivered of their 
first children, and 25 had had one or more previous full-term or pre- 
mature deliveries. As shown in Table I, occurrence of the different 
fetal positions approximated the usual distribution. 


Table I. Distribution of Patients in Eegard to Petal Position 


POSITION 

PEIMIPARAS 

MULTIPARAS 

TOTAL 

O.L.A. 

17 

16 

33 

O.E.A. 

6 

6 

12 

O.L.P. 

2 

0 

2 

O.E.P. 

11 

3 

14 

Breech 

1 

0 

1 

Total 

37 

25 

62 


The substance used was principally the solution of the oxytocic prin- 
ciple of the posterior pituitaiy lobe (pitoein) in a strength of 10 interna- 
tional units per cubic centimeter. In some instances the extract of the 
whole lobe in obstetric strength (10 international units per cubic 
centimeter) was given, and here, as seems to be generallj’' conceded, 
there was no apparent difference in the oxytocic activity of the two 
preparations. The substances were given hjqiodermically in doses 
twenty to thirty minutes apart, beginning with 1 to 3 minims and 
increasing a minim with each dose up to a maximum of 5 minims. The 
course was discontinued at the point Avhere good stimulation of uterine 
contractions occurred; or where there was little effect, after 5 or 6 
doses. The fact that in 19 cases there Avas strong, and in one of these 
excessiA^e, stimulation folloAidiig initial injections of 2 to 3 minims sug- 
gests that for safety the first dose should perhaps be no larger than 1 
minim. It also should be noted that in a feAv instances the administra- 
tion of quinine preceded the pituitary extract, and in 5 instances arti- 
ficial rupture of the membranes Avas done in association Avith the use of 
pituitary extract. For the sake of completeness, it is perhaps Avell 1o 
add that, in addition to the special measures outlined, these patients also 
reeeiA^ed the usual supportiim treatment, including intravenous glucose 
solution and rest periods induced by morphine or other sedative drugs as 
indicated. Tables II and III illustrate the stimulating effectiveness of 
the gland extract. 















PITUITARY EXTRACT FOR DYSTOCIA DUE TO UTERINE 
INERTIA IN THE FIRST STAGE OF LABOR^= 

R. S. SIDD.U.L, M.D., AND D. G. Harrel, j\LD., Detroit, Mich. 

(From Herman Kiefer Eospital and ihe Division of Obstetrics and Gynecology, 

Wayne University) 

T he earlj^ employment of posterioi* pituitary extract, in large doses, 
as an oxytocic resulted in such serious accidents as to bring about 
condemnation of its use in labor before deliveiy of the child. "Williams, 
in referring to pituitary extract in uterine inertia, says, “ . . .its admin- 
istration is reprehensible during the first stage of labor.” Titus agrees 
with this, without qualification, except to include the second stage as 
well. “However,” to quote Faber and Mussey, “it remains a fact that 
many competent practitioners in rural and outlying communities have 
continued its use in smaller doses than were used originally, with a fair 
measure of success, often obviating the necessity for operative termina- 
tion of labor under conditions decidedly unfavoi’able. ” Inquiry will 
quickly show that such use is not confined to outlying communities but 
indeed is practiced to an extent in some large clinics here and abroad 
(DeLee, Gavaudan). In our opinion the fact that large doses are un- 
doubtedly highly dangerous does not necessaril3’ mean that small quanti- 
ties of the substance should lie so harmful as to be totaUj’' contra- 
indicated. For some j'^ears now at Herman Kiefer Hospital, pituitar,v 
extract in small doses has been given in selected eases where stimulation 
of inefficient labor pains would be of great advantage. The present in- 
vestigation was undertaken to indicate the results, both as to efficiencj^ 
and dangers, of such use in prolonged labors due to weak labor pains. 

The patients studied were those with prolonged labor (thirty hours 
or over) in whom pituitaiw extract was given in the first stage of labor 
for weak pains, and in whom : 


1. There was definite evidence that true labor had begun. 

2. Inefficiency of labor pains, or uterine inertia, was apparently the chief or only 
cause of dystocia. 

3. Doliverj- occurred at term of a single child weighing 2,500 Gm. (5 pounds S 
ounces) or over. 

4. The child was alive when pituitary extract was started. 

5. There was no fetal anomaly or any complication seriously jeopardizing the 
fetus, such as prolapsed umbilical cord or toxemia of pregnancy. 

C. There was no major interference in labor before pituitary extract was given. 

Limitation of cases to those which were in accord with the foregoing 
criteria appreeiablj' reduced the number available for studj'. However, 
this exacting selection seemed necessarj* in order to assure as nearlj" as 
possible a clear-cut consideration of the effects and results of i^ituitarj* 


‘Presen^d at the Twelfth Annual Meeting of the Central Association of Obstetri- 
cians and G.vnecologists. Indianapolis, Ind., October 12, 1940. 
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Table III. Stimulating Effect on Labor Pains of Individual Series or Courses 
OF Pituitary Extract Injections (Initial 62 and Repeat 22) in Primiparas 
AND Multiparas and Effect According to Dilatation of the Cervix 


STIMULATION OP 

PAINS 

PRIMIPARAS 

MULTIPARAS 

grand total 

Xfl . 

m a 
gS 

§ S 

CERVIX 3 TO 

6 CM, 

1-4 

O 

o 

M 

> M 

P 

TOTAL 

SERIES OP 
INJECTIONS 

w . 

m o 

w W 
o ^ 

CERVIX 3 TO 

6 CM. 

CERVIX 6 CM. 
PLUS 

TOTAL 

COURSES OF 
INJECTIONS 

Slight or temporary 

4 

10 

8 

22 

8 

11 

0 

19 

41 

Moderate 

2 

0 

2 

4 

2 

1 

0 

3 

7 

Strong 

4 

10 

4 

18 

2 

7 

4 

13 

31 

Strong with artificial 

0 

1 

1 

2 

2 

0 

1 

3 

5 

rupture of mem- 










branes 










Total 

10 

21 

15 

46 

14 

19 

5 

38 

84 


only cases of true first-stage dystocia were included. At the same time, 
however, it eliminated a large number with originallj^ poor pains in 
whom successful use of the substance had resulted in delivery before 
thirty hours, whereas those with poor results tended to go the time limit 
and were included in the study. Furthermore, a review of the 20 failures 
in the series showed that, though stimulation was reported as slight or 
temporary, there was better progress subsequent to the injections in a 
substantial number. Indeed, even in these so-called failures, operative 
intervention before full dilatation of the cervix was required in only 3 
instances, i.e., introduction of a hydrostatic bag in 1, and incision of the 
cervix (Duhrssen) in 2. Such interference was not necessary, of course, 
in the 42 where the extract gave moderate to strong and lasting stimula- 
tion. 

Granting that pituitary extract is helpful in the majority of prolonged 
labors due to poor pains, there remains the paramount question as to 
whether or not its dangers are so great as to contraindicate use even in 
these difficult cases. In order to avoid the well-known risks of large 
doses for both mother and child, our patients were given small initial 
amounts so as to test out the reactivity of the uterine musculature, and 
subsequent doses as required were increased gradually. As noted before, 
we believe the first administration sliould perhaps not exceed 1 minim. 
Starting with 2 and 3 minims, a number of our patients (19) had 
strong pains immediately, though in only one was there excessive stimu- 
lation. After a 2 minim dose, this patient, a primigravida, had very 
strong and rapidly recurring uterine contractions with little relaxa- 
tion. The alarming situation Avas relieved by the administration of ether 
anesthesia. Stimulation Avas only temporary, and fourteen hours later 
Dulirssen’s incisions and a inidforceps delivery Avere done. Althougii 
there Avas no apparent damage done to mother or child, and although 
this is the only experience of the kind that Ave knoAV of in this hospital, 
the incident shoAvs that CA^en a small dose is not free of all risk. The 
prompt effect of ether anesthesia in this instance, and on a similar oeca- 
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Table IT. Case Efficacy of Small Doses op Pituitary Extract in Stimulating 
First-Stage Labor Pains in Patients With Prolonged Labor 
Due to Uterine Inertia 


stimulation of pains 

primiparas 

multiparas 

TOTAL CASES 

Slight or temporary 

13 

7 

20 

Moderate 

4 

2 

6 

Strong 

Strong with artificial rupture 

IS 

13 

31 

of the membranes 

2 

o 

O 

5 

Total 

37 

25 

62 


Table II sliows that in 20 of 62 cases there was slight or temporary, and, there- 
fore, for the most part negligible, stimulation of the labor pains. In 0 others there 
was onlj' moderate effect, j’et from a review of the histories it was evident that the 
stimulated pains persisted and caused sufficiently progressive dilatation of the cervix 
as to consider the effect of the extract to have been definitely helpful or even satis- 
factorj*. In the next group of 31 the pains became strong and continued so until 
completion of the first stage. Though the last group is small (5 cases), it may be 
significant that in all these patients with employment of pituitary extract plus 
artificial rupture of the membranes there resulted strong and lasting pains. In 42 
of 62 cases, with first-stage dystocia and prolonged labor due to uterine inertia, 
there occurred moderate to strong stimulation of uterine contractions up to com- 
plete dilatation of the cervix. The proportions for primiparas and multiparas 
were approximately the same, being 65 and 72 per cent, respectively. In this series 
we failed to find any reasons or associated factors, otlier than artificial rupture of 
the membranes in 5 cases, to explain why or how the administration of a substance 
with only a short pharmacologic action could cause lasting stimulation of uterine 
contractions. Nevertheless, from the clinical standpoint it is an important observa- 
tion that such action was actually obtained in a substantial majority of our cases. 

Although Table II indicates snecessfnl stimnlation of pains in approxi- 
mately 2 of 3 of these patients, the result when obtained did not follow a 
single administration or course of injections in all patients. In 3 priini- 
paias and 8 multiparas two separate series of doses, and in one multipara 
4 couises, were required for satisfactory effect. It is also true that 
repeat courses of the extract were unsuccessful in 6 prirtiiparas and 2 
multiparas. In Table III are given the results for the 84 individual 
series of injections, 62 being initial and 22 subsequent courses after an 
elapse of several hours or more. In addition to parity, there is also a 
tabulation of efficiency according to the degree of dilatation of the 
cervix. 


In Table III no striking difference is noted for administration in primiparas or 
multiparas, the efllect being definitely helpful or satisfactory in about 50 per cent 
VI i.-' ^PP'^O-^'^f^tely the same results were obtained in the different stages of 
dilatation of the cervix, with the exception of advanced dilatation in multiparas 
where success was obtained in all. Here, however, the number involved (5) wms too 
snidll ±01 ;i trustwortliy conclusion. 


The foregoing data give, we believe, at least a conservative estimate 
and probably an underestimate, of the beneficial results to he obtained 
in lastenmg dilatation of the cervix from careful administration of 
pituitary extract in uterine inertia. One of our standards for acceptance 
ot a patient into the senes was that labor should be prolonged for at 
least thirty hours. Tins restriction was intended to make certain that 
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were given two or more courses of repeated doses, good results for the 
individual courses being about 50 per cent. This percentage was ap- 
proximately the same for primiparas and multiparas and also for dif- 
ferent degrees of cervical dilatation, except for 6 cm. or more dilatation 
in multiparas Avliere there Avas good effect in all 5 instances. In this 
series of 62 very difficult cases, intervention before full dilatation of the 
cerAux Avas required in only 3, these being among those Avitb only slight 
or temporary stimulation. That tlie method is not entirely free of 
danger is shoAvn by the fact that there Avas one ease of tetanic contrac- 
tion of the uterus after a 2 minim injection Avithout detectable injury to 
mother or child. Because of this experience and for other reasons, Ave 
recommend that the initial dose be no larger than 1 minim. One 
maternal death folloAved difficult operative delivery after full dilatation 
of the cervix and Avas not aseribable to use of pituitary extract in the 
first stage. The child in this case Avas subjected to craniotomy. Three 
other liabies died in utero, but Avith evidence pointing to difficult labor 
rather than use of pituitary extract as tlie cause. There AA'ere no 
neonatal deaths or diagnosablc birth injuries in the 58 babies born 
alive. 
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DISCUSSION 

DE. DAVID S. HILLIS, Chicago, III. — There are two things that are very much 
needed in obstetrics. One is an efficient and safe way to induce labor. Another is 
some successful method to manage the prolonged labor case. Personally, I would 
prefer to deal with any other complication in obstetrics than with a cervix which 
will not dilate. This is regarded as such an important question at Cook County 
Hospital that all prolonged labor cases are assigned to one attendant who gives each 
case his personal attention in an effort to learn the best method of dealing with 
this tjqpe of dystocia. 

This in my opinion is an honest and intelligent contribution to our knowledge of 
the subject. Tlie old method of using sedatives alone in prolonged labor has proved 
to be most unsatisfactory in a certain large proportion of cases. It is quite natural 
to turn to pituitrin as a drug which is known to increase some uterine activity and 
is the only agent which does this in a positive manner. 

Pituitrin has a bad reputation because of the fact that it was seriously abused 
for many years after its introduction to the profession. Unfortunately, there is 
still some abuse of pituitrin. However, it is about time for the medical profession 
to learn to use a powerful agent such as this in an intelligent and conservative 
manner. It is not right that the profession should be deprived of the useful effects 
of a drug, properly used, just because some members of the profession abuse its use. 

DE. EUDOLPH AV. HOLMES, University, Ya . — ^I believe that pituitary extracts 
are highly dangerous to mother and fetus when injudiciously employed. Shortly 
after this drug became the obstetric panacea, it was exhibited promiscuously in 
heroic dosages with disaster. In those early days I collected 13 cases of uterine 
rupture in the Chicago area following the use of this drug, with the death of all 
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sion Avliicli one of us experienced in another hospital, lends support to 
DeLee’s advice that a can of ether and a mask be readily at hand in 
these cases. 

A review of the mortality in this series showed that there was one 
maternal death. We had some doubt about including this patient in the 
study since she had a contracted pelvis. So far as the first stage of 
labor was concerned, hoAvever, d 3 'stocia was apparentlj’^ due to uterine 
inertia rather than cephalopelvic disproportion. In any event, at 8 cm. 
dilatation of the cervix 2 doses of pituitaiy extract (2 and 3 minims) 
gave good stimulation of the weak pains, so that the cervix was soon 
fullj^ dilated. Descent of the head in the second stage came to a stand- 
still at the level of the ischial spines. Four hours later an unsuccessful 
attempt at forceps deliver^^ was followed b.v a difficult podalic version. 
Then, extraction was impossible, and craniotom}’- was necessar^L The 
patient Avas in shock after delivery, but death tAventy-two hours later 
came so suddenlj’’ as to suggest the possibility of pulmonarj^ embolus. 
VieAved retrospectivety, it appears that craniotomj'- immediatety upon 
failure of forceps extraction, rather than another procedure, might Avell 
have had a different outcome for this AAmman. Certainly, there seems to 
be no reason for believing that administration of pituitarj^ extract Avas in 
any Avaj’’ responsible for the regrettable result. 

There Avere 3 stillbirths (and no neonatal deaths) in this series, besides 
the one due to craniotomy just mentioned. Tavo deaths occurred in 
primiparas, the fetal heart sounds disappearing approximatety three 
hours and five hours after the extract Avas given. In both of these cases 
there Avas only fair or moderate stimulation of pains. The third death 
was in a multipara avIio had good stimulation of the pains but shoAved 
no suggestion in the record of tetanic contraction of the uterus. The 
exact time of death Avas not definitelj’' stated. Evidently’', 3 of the 4 
dead fetuses in this series cannot be reasonabty attributed to the effect 
of pituitarj^ extract. The most that can be said for the fourth is that 
it Avas possiblj’- due to the procedure, though the resulting uterine 
contractions Avere apparentlj’^ no stronger than those that often occur 
in normal labor. Whatever the causes of the deaths, it seems fair to saj^ 
that the gross fetal mortality of only 6.5 per cent in this small series 
gives no definite eAudence of increased risk from the administration of 
pituitary extract. Indeed, considering the fact that these Avere very 
diffieult eases, it may be justifiable to saj-- that the relativelj’- Ioav mor- 
tality indicates the reverse. 


SUMMARY 

Although large injections of posterior pituitary extract are admittedlj^ 
dangerous Avhen given in labor, this does not mean that small doses 
cannot be giA^en Avith reasonable safety and advantage in prolonged first 
stage of labor due to poor labor pains. In 62 such eases (definitety in 
labor at term and Avith normal children) there Avas efficient and lasting 
stinuilation of pains in 42. Five patients given pituitaiy extract plus 
artificial rupture of the membranes had good stimulation. Some patients 



THE RELATIVE EFFECT OF ANALGESIA AND ANESTHESIA 
IN THE PRODUCTION OF ASPHYXIA NEONATORUAP 

Harold Henderson, M.D., E. Bruce Foster, M.D., 

AND L. S. Eno, M.D., Detroit, Mich. 

(From the Department of Obstetrics and Gynecology, Wayne University) 

I N VIEW of the widespread use of drugs and anesthetics to relieve 
the pain of childbirth, not only by specialists but also by general 
practitioners as well, there has been an understandable critical scrutiny 
of the results of this practice. Since the introduction of barbiturates, 
there have been numerous papers which extol the benefits of these 
drugs either alone or in combination with scopolamine, but most of 
them deal only in general with results as far as the babies are con- 
cerned. Physicians have been taken sharply to task for predelivery 
medications by such observers as Henderson and Schreiber. Hender- 
son,^ for example, states that 30 to 60 per cent of babies delivered 
under analgesics are born asphyxiated and need some method of resus- 
citation, while Schreiber- states that as a result of asphyxia at the time 
of birth many babies suffer from permanent cerebral damage. 

If these statements are borne out by further investigation, it will be 
obligatory for us to discontinue the use of sedatives. Recently, there 
have been investigations which have led us to believe that general 
anesthesia is also to blame for increasing the incidence of asphyxia of 
the newborn.® 

In order to shed a little light on what is a seriously controversial 
subject, we undertook this investigation. Variables have been elimi- 
nated as far as possible. All deliveries were made by one of us (H. H.). 
These are consecutive deliveries over a period of about two and a half 
years. The analgesics used were sodium pentobarbital 3 to 6 grains, 
reinforced by scopolamine. In practically all instances enough anal- 
gesia was used to produce complete amnesia from the time the effect 
was produced until after the baby was born. In the local anesthesia 1 
per cent novocain was used either by pudendal block or by perineal 
infiltration. A few of the more complicated deliveries were given in- 
tradural block. In the general anesthesia group drop ether was used 
in about one-half of the eases, and nitrous oxide and ether in the rest. 
The latter were given oxygen in sufficient quantity to keep the patient 
pink. The babies were all handled in the same ivay. After birth the 
child’s air passages ivere cleared by milking the trachea and wiping 
out the mouth. No other stimulation ivas used. The cord ivas not cut 
until respiration was established or until definite as^ilij^xia was diag- 
nosed. If the child failed to breathe or gasped sluggishly, the air pas- 
sages were cleared with a tracheal catheter and oxygen with 5 per cent 
carbon dioxide was given ivith an inhalator. Failing these methods, 
artificial respiration was then instituted. 

*Presented before the Twelfth Annual Meeting of the Central Association of Ob- 
stetricians and Gynecologists, Indianapolis, Ind., October 10, 1940. 
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mothers and their babies. It is an inexcusable blunder to give full ampoule dosages 
to stimulate uterine contractions. Fractional amounts in selected cases ma3' be of 
inestimable value. I believe Hofbauer’s nasal administration is the preferable 
method, for if untoward signs begin to develop the nasal pledget may be readilj' 
removed. 

In normal verte.x presentations at the time “lightening” occurs, there is a fair 
contact between the head and the girdle of the lower uterine segment. As a result 
of this pressure a progressively increased intensity and frequency of contractions 
develops. When there is anj' interference with the adaptation of the presenting 
part, labor is almost always accompanied by rveak, ineffectual contractions in the first 
stage. As example of such conditions I would cite pelvic assj’mmetiy or contraction, 
abnormal presentations and placenta previo. All of these are accompanied by the 
classic ineifectual, nagging contractions, with a prolongation of the first stage, called 
bj’ the earlier writers dolores presagientes. It is a difficult matter to differentiate 
between such false pains and the so-called primary inertia. Believing these precepts, 
I rarely used fractional doses of pituitrin to stimulate contractions during the early 
part of such labors. In selected cases the extract from the posterior lobe is of 
great value. Ordinarilj’, allowing the woman to change her position in bed, to walk 
about, and even giving her chloral hj'drate and sodium bromide are of help. I 
have seen such fetal disasters follow the administration of morphia in labor with 
resultant prompt termination of labor that for }’ears I had practically prohibited its 
use in mj' services. 

In conclusion, I believe that Doctors Siddal and Barrel have shown a rare cir- 
cumspection in emplo3'ing those fractional doses of the pituitar3^ gland extracts in 
a selected few distinctly abnormal cases culled from the large series of patients their 
clinic has attended. If their conservatism were general in the profession we would 
have no rabid strictures against the use of this indispensable drug. The use of it 
is invaluable, its abuse an abomination. 

DE. GEEALD W. GUSTAFSON, Indianapolis, Ind. — It would be ver3' interest- 
ing, particularl3’ as this work was done in Detroit, to have Dr. Schreiber stud3' 
these babies to find whether he could detect any evidence of areas of cerebral de- 
generation. 

I believe there is only one real indication for pituitrin while the baby is still in the 
uterus, and that is in the treatment of the worst cases of abruptio placentae. A few 
3’ears ago we all taught radical treatment for these cases. Last week in m3'- sendee 
in the Indianapolis Cit3' Hospital we had a chance to see what conservative treat- 
ment could do. The woman was a para iii who came in in tremendous shock. After 
giving two or three transfusions, she was given 1 minim of pituitrin, the membranes 
were ruptured, a Spanish windlass was applied, and she went into labor. She de- 
livered a stillborn baby normally. I was veiy skeptical about this particular t3'pe 
of treatment after hearing DeNorniandie telling of their success in the Boston 
Lidng-in Hospital, but I am convinced that many more mothers will be saved by 
its adoption. 

DE. J. C. LITZENBEEG, Minneapolis, Minn. — What t3'pe of s3’ringe is used 
when 3'ou inject one minim of pituitrin? 

DE. SIDDALL (closing). — We use a tuberculin S 3 ’ringe for giving pituitrin. I 
do not believe there is any other S 3 'ringe by which 3 'ou can accurate^ measure 
dosage. 

Pituitrin has been badty abused and we do not want to repeat those instances. 
However, from our experience we still believe that the drug has a place in a certain 
number of cases. I cannot conceive our giving up the use of this aid in patients, 
such as those of this series, who really need its help. 
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We have assigned a minimal asphyxia value on spontaneous delivery, 
spontaneous breech, and prophylactic forceps. For the purpose of this 
paper, delivery by cesarean section has not been considered. Forceps 
delivery, versions and extractions, and breech extraction are assigned 
a high asphyxia value. The increase of asphyxia in prolonged labor 
and lengthy anesthesia has been shown graphically by Cole, Kimball, 
and Daniels, and this we have taken into account. Prolonged labor 
and anesthetics are similarly treated. We have considered analgesia 
in three groups: first, less than enough to produce full analgesia; sec- 
ond, full analgesia ; and third, prolonged complete analgesia. Sponta- 
neous onset of labor has a minimum asphyxia value. Medical induction 
is given an increased value and surgical induction a further increase. 
Bag induction is given the highest asphyxia value on account of in- 
creased cerebral pressure produced by this mechanical device. 

Eastman has shown that the fetus lives in utero in a state of mild 
asphyxia.® There is no true arterial blood in the fetus. The fetal 
arterial blood has a lower oxygen saturation than the Amnoiis blood of 
the mother. This is partially compensated for by the higher oxygen 
carrying power of the newborn, since the average fetal hemoglobin 
concentration is 112 per cent while that of the mother is only 84 per 
cent. 

Table II. Oxygen Saturation (After Eastman) 

maternal blood % fetal blood % 

Arterial 95 63 (in utero) 

50 (at birth) 

Venous 71 20-25 

No analgesia or anesthesia 


Snyder and Eosenfeld^ showed that fetal respiration in utero is the rule and 
that these movements are not initiated at birth but are merely amplilied with the 
result that air is introduced into the lungs at the birth of the child. Clifford and 
IrvingS showed that these prenatal respiratory movements are slowed or stopped 
liy the exhibition of certain drugs and anesthetics. 

This new knowledge of the physiology of respiration has been gen- 
erally accepted, although positive proof in the human being is still 
lacking. Accepting these findings makes us ask ourselves whether or 
not it is dangerous to the child to suppress these respiratory move- 
ments. If analgesia and anesthesia depress this function, their com- 
bined use should increase the incidence of asphyxia. As practical 
obstetricians we are loathe to give up analgesia, and the question arises 
in our minds, “What effect will the elimination of anesthesia have on 
the incidence of asphj’-xia'?” 

Clinically, analgesia does not decrease the oxygen content of the 
mother or the fetus. Patients are often restless, their pulse is elevated, 
and their skin is fiushed, but they do not become cyanotic under doses 
that produce amnesia. Therefore, these drugs increase asphyxia by 
respiratory depression and not by intrauterine asphyxia. We believe 
then that barbiturates and scopolamine will not affect the oxygenation 
of the child as long as the placental circulation persists. If serious 
respiratory depression from drugs exists, then asphyxia will develop 
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Tliese two groups, then, eliminate the variables which can arise from 
difference in technique and training of the obstetrician. There always 
lias been and still is a variation due to observation, and, for this reason, 
we established a classification of asphyxia different from that in com- 
mon use. 

A¥e classify five groups of respiratory response as indicated in Table 
I. In this classification indmdual judgment is eliminated. Groups 1 
and 2 can be classified as normal, Avhile Groups 3 and 4 are definite 
asphyxia, differing only in degree. 

Table I 


Group 1. Babies that breatlie witliin ten seconds. These infants usually cry with the 
first expiration. 

Group 2. Babies that breathe betu’een eleven and thirty seconds after birth. Tliej' 
also cry quickly as a rule. 

Group 3. The initial respiration is delayed tliirty seconds or more. An infant which 
breathes earlier than thirty seconds and lapses into apnea is classed in this 
group. These babies are easily revived with tracheal catheter and oxygen. 

Group 4. Babies in whom the above measures fail and artificial respiration is 
necessary. 

Group 5. Stillborn. 


'We believe that this classification, at least for investigative piu’iDoses, 
is better than the dmsiou into asphyxia livida and asphyxia pallida. 
Both, it is true, are clinical classifications, but tve feel that ours is the 
more exact. AVe also discarded the method of Cole, Kimball, and 
Daniels,'* in Avhieh the degree of asphyxia was based on the number of 
methods of resuscitation used. As has been pointed out by others, a 
nei’Amus operator may institute such measures earlier than a more phleg- 
matic obstetrician. 

Alauy factors exist during labor which tend to produce asphyxia, 
and long before the adAmiit of analgesia and anesthesia asphyxia neo- 
natorum held a prominent place in the Avritings of obstetricians. Prolapsed 
cord, abruptio placentae, placenta praevia, dystocia, and occult cord pres- 
sure are conditions that are not completely’ under our control. Anal- 
gesia and anesthesia, howeAmr, are controllable. By painstaking 
observation and accurate reporting Ave can arrive at a formula Avhich 
does not increase the hazard of birth. 

All drugs and anesthetics must by their very nature cause depression 
of Autal functions including the respiratory center. It is not our pur- 
pose to deny this. The amount and significance of this depression liaAm 
been exaggerated by some and minimized by others. If reasonable 
relief of pain can be secured by medications now at our disposal, Ave 
aie thoroughly justified in their use. If modification of our present 
inethods of using these drugs AAdll decrease the danger to mother and 
child, Ave must make these changes. 

In this study all factors are considered which may increase the nor- 
mal condition of mild asphyxia. Asphyxia values are arbitrary and 
undoubtedly erroneous in many cases, but in the aggregate they prob- 
ably give a reasonably true estimate of their influence in the production 
ot anoxemia. 
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Table IV. Summary op Entire Group 


Total number of Cases 

975 


Group 1 714 cases 

73.2%') 

90.6%' 

Group 2 179 cases 

17.4%; 

Group 3 51 cases 

5.2%) 

6.5% 

Group 4 13 cases 

1.3%; 

Group 5 18 cases 

1.9% 


90.6% show no asph 3 rxia 



6.5% are asphyxiated 




When these figures are broken up into local and general anesthesia, we find that 
95.4 per cent of the eases of those given local anesthesia were normal and 3.7 
per cent w^ere in a varying state of asph 3 'xia. The asphj’xia rate under general 
anesthesia is 9 per cent. Attention is called, however, at this point to the fact 
that the increase is entirelj^ in the group of asphj^xia livida (Group 3) because the 
incidence of Group 4 asph 3 'xia is identical; namel 3 ’-, 1.3 per cent. 

Table V. Condition op Infant at Birth 


A. 

General Anesthesia 
Total cases — 524 





Group 1 

361 

cases 

68.9%| 

[ 88.3% 


Group 2 

102 

cases 

19.4% 1 


Group 3 

40 

cases 

7.7%! 

[ 9.0% 


Group 4 

7 

cases 

1.3%J 


Group 5 

14 

cases 

2.7% 


B. 

Local Anesthesia 
Total cases — 451 





Group 1 

353 

cases 

78.3%1 

[ 95.4% 


Group 2 

77 

cases 

17.1% 1 


Group 3 

11 

cases 

2.4%| 

[ 3.7% 


Group 4 

6 

cases 

1.3%J 


Group 5 

4 

cases 

0.9% 



In Table VI the cases of asph 3 rxia livida (Group 3) are analyzed. In the general 
anesthetic group of 40 cases there were possible etiologic factors noted in all but 13. 
When one remembers that occult cord pressure undoubtedly occurs frequently, this is 
not an unreasonable proportion. In the local group of 11 cases no cause is noted in 
5 instances. Two cases are listed under aspiration of amniotic fluid. The possible 
effect of analgesia in producing this condition cannot be ruled out. 

Table VI. Summary op Cases in Group 3 (Asphyxia Livida) 


A. General Anesthesia (40 cases) 

No cause noted 13 

Dystocia I 

Induction of labor 6 

Coil of cord around neck 5 

Prematurity 4 

Partial premature separation of placenta 3 

Breech 2 

B. Local Anesthesia (11 cases) 

No cause noted 5 

Partial premature separation of placenta 2 

Aspiration of fluid 2 

Pre-eclampsia (induction) 1 

Prematurity ^ 
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as the placental circulation ceases. It is the object of this paper to 
throw some light on this question. 

It might be well to recall at this point that the role of carbon dioxide 
in the stimulation of the respiratory center was the contribution of 
Yale’s physiologist, Yandell Henderson, and it was he who first advo- 
cated use of oxygen-carbon dioxide mixtures to counteract this con- 
dition. Independently from this discovery, but almost simultaneously, 
the attitude of obstetricians changed from back slapping and hot and 
cold tubbing to one of gentleness and conservation of body heat, an 
attitude which today is more widespread and firmly grounded than ever. 

Eecently, Snyder and Eosenfeld showed that nonvolatile drugs, including all 
the commonly used analgesics, depressed or completely stopped intrauterine fetal 
respiratory movements. Similar findings were noted in nitrous oxide anesthesia, 
to a less extent following the use of ether, and not at all with cyclopropane. 

In 1936 Eastmans published experiments indicating that chloroform has no 
appreciable effect on fetal oxygen concentrations, while ether reduced the satura- 
tion to 45 per cent in the arterial blood and to 15 per cent in the venous blood. 
Nitrous oxide-oxygen anesthesia shows an even greater reduction in the oxygen 
saturation of the fetal blood. 


Table III. Effect of Anesthetic on Oxygen Saturation in Fetal 
Blood at Birth (After Eastman) 



arterial % 

VENOUS % 

No anesthetic 

50 

20 

Chloroform 

No appreciable effect 

Ether 

45 

15 

Nitrous oxide (80-20) 

40 

10 

(90-10) 

25 

0.5 


From the ivork of Snyder and Eosenfeld it appears that analgesics 
depress the respiratory center of the fetus but no proof is offered, and 
clinical observations indicate that drugs used in the first stage in 
modei'ate dosage have no effect on the oxygen saturation of the fetal 
blood. Anesthetics on the other hand, especially nitrous oxide, defi- 
nitely lower the oxygen saturation of the fetal blood. 

Little notice was taken of the possible late effects of asphyxia neo- 
natorum until Schreiber called attention to a group of young children 
with late neurologic symptoms.^ He reports that 70 per cent of a series 
of 500^ cases showed some degree of apnea at birth. While he blames 
precipitate delivery, breech extraction, other forms of dystocia, and pre- 
maturity for many of these defects, he also indicts the use of analgesic 
drugs as a factor in the production of these late neurologic conditions. 
Whether one agrees with him in the entirety of his contentions or not, 
it makes us pause and re-evaluate our methods. 

^MATERIAL 

In tliis report we have tabulated the results of 975 consecutive deliveries by 
one of us (H. H.), studying each case from the standpoint of all factors to which we 
may assign an asphyxia-producing value. Of these deliveries, 524 were made under 
varj-ing degrees of analgesia plus whatever anesthesia was necessary to complete the 
( e lyery. A total of 451 babies were delivered under analgesia plus local anes- 
thesia. The condition of the infant is tabulated in Table IV. Six and five-tenths 
per cent of all babies showed some degree of asphjuda, 90.6 per cent may be classified 
as normal, while 1.9 per cent were stillborn. 
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Table IX lists the cases of mild and extreme analgesia. It must be noted that the 
cases of analgesia degree three were long, hard, complicated labors. Yet as the 
table indicates there was essentially no difference in the condition of the babies 
at birth. 

Inasmuch as the general anesthesia group shows a somewhat higher incidence 
of asphyxia than does the local group, the question arises as to the effect of 
operative procedures. Under pudendal block or infiltration anesthesia, it is difScult 

Table IX. Local Anesthesia 


A. Analgesia degree 1 (mild) 

Total cases 40 

Condition of baby 

Group 1 22 

73.3%1 

^ 96.6% 

Group 2 

7 

23.3% 

Group 5 

1 

3.3% 


B. Analgesia degree 3 (extreme) 

Total cases 53 

Condition of baby 

Group 1 37 

69.8%1 

i 96.2% 

Group 2 

14 

26.4%J 

Group 3 

1 

1.9% 


Group 5 

1 

1.9% 



Table X. Condition of Baby Following Obstetric Operative Procedure Othbh 
Than Prophylactic Forceps and Spontaneous Breech Delivery 


A. General Anesthesia (122 cases) 



(1) 

Midforceps 

39 cases 




22 cases 

Group 1 

56.4%' 

^ 84.6% 


11 cases 

Group 2 

28.2% 1 


4 cases 

Group 3 

10.4%, 

[ 13.9% 


1 case 

Group 4 

2.5% 1 


1 case 

Group 5 

2.5%' 


(2) 

Breech extraction and version 

79 cases 


52 cases 

Group 1 

66%1 

' 90% 

1 


19 cases 

Group 2 

24%J 


6 cases 

Group 3 

7.6%1 

|- 7.6% 


0 cases 

Group 4 

0 J 


2 cases 

Group 5 

2.4% 


(3) 

Diihrssen’s 

incision and forceps 

or version 

4 cases 

2 cases 

Group 1 




2 cases 

Group 2 




Table XI 


B. Local Anesthesia 

(62 cases) 



(1) Midforceps 

32 cases 

87.5%1 


28 cases 

Group 1 

93.8% 

2 cases 

Group 2 

6.3%; 

1 case 

Group 4 

3.1% 

3.1% 

1 case 

Group 5 

3.1% 


(2) Breech extraction and version and extraction 

25 cases 

20 cases 

Group 1 

80%) 

96% 

4 cases 

Group 2 

16%| 

1 case 

Group 4 

4% 

4% 

(3) Diihrssen’s incision and forceps 

or version 5 

cases 

2 cases 

Group 1 



2 cases 

Group 2 



1 case 

Group 5 
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In Table VII the cases classed as Group 4 (asplij'xia pallida) are analyzed. 
In the general anesthetic group of 7 no cause is noted in 5. One case 
terminated in a midforceps operation and one was complicated by a long 
induction in a nephritic toxemia, with no analgesia and a minimum of an- 
esthesia. In the local anesthesia group we find a partial premature separa- 
tion of the placenta, a tight coil of cord around the neck, a breech delivery, 
a midforceps operation, and a ease of aspiration of amniotic fluid. The sixth 
case was noteworthy. The patient had a previous cesarean section and when 
labor began had a fulminating pneumonia. She was sectioned under sodium 
pentothal and abdominal block anesthesia. She died within twenty-four hours 
with complete consolidation of both lungs. The babj^, however, was resuscitated 
and at present is living and well. 

Table VII. Summary op Cases in Group 4 (Asphyxia Pallida) 


Total number of eases 13 

General Anesthesia 7 

No cause noted 5 

Midforceps 1 

Nephritic toxemia 
Bag induction 

No analgesia 1 

Minimum anesthesia 

Local Anesthesia 6 

Fatal maternal pneumonia 1 

Sodium pentothal and local abdominal block 
Midforceps 1 

Partial premature separation of placenta 1 

Breech delivery (aspiration of fluid) 1 

Tight coil of cord around neck 1 

Aspiration of amniotic fluid 1 


Table VIII classifies the stillborns. The data are self-explanatorj’- and the only 
case needing clarification is the one listed as general hypoplasia. This child at post 
mortem showed craniotabes and a general lack of development, which probably 
accounted for its death. The heart was beating when born, but there was no attempt 
at respiration despite the exhibition of stimulants and artificial respiration. It is 
noteworthj' that among these IS cases there were none which could be classified as 
deaths resulting either from delivery or from the use of analgesic or anesthetic drugs. 


Table VIII. Summary of Cases of Group 5i (Stillborn) 


Total number of cases 

IS 

Macerated fetus 

5 

Monstrosities 

5 

Petal heart lost early in labor 

3 

(cord pressure?) 

Premature separation of placenta 

1 

Erythroblastosis 

1 

Extensive placental infarction 

1 

Craniotabes and general hrmoplasia 

1 

(autopsy) 

Premature (26 weeks) 

1 


The eases of local anesthesia were further broken down into, first, those 
receiving insufiicient analgesia to produce amnesia; second, those receiving full 
analgesia; and third, those receiving heavy doses of analgesia. Pull analgesia was 
considered as being 6 gi-ains of nembutal and 2 one-hundredths to 3 one-hundredths 
grain of scopolamine. An amount less than this is called analgesia degree one; an 
amount greater is designated as degree three. 
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2. Causes other than the use of analgesia or anesthesia are found in 
two-thirds of the cases that are clinically asphyxiated and may be 
present in others. 

3. General anesthesia definitely decreases the respiratoiy response of 
the newborn. 

4. The percentage of asphyxiated babies of amnesic mothers delivered 
under local anesthesia is comparable to the percentage expected when 
unnarcotized mothers are delivered under light ether or chloroform 
anesthesia. 

5. When properly supervised and in the hands of those familiar with 
their use, analgesics per se do not increase the incidence of asphyxia. 

6. Neither anesthesia nor analgesia, properly controlled, need be a 
factor in the production of stillbirths. 

7. In the majority of eases asphyxia neonatorum is due to interference 
with the transfer of oxygen from the maternal blood to that of the fetus. 

8. The use of local anesthesia whenever possible will reduce the natural 
hazard of birth. 
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DISCUSSION 

DE. GEEALD W. GUSTAFSON, Indianapolis, Ind. — ^For years we have Imown 
that certain conditions would produce anoxemia in the infant. Of these, compression 
of the cord and abruptio placentae are the most common, but with very hard pains 
anoxemia may also be produced. Here the circulation through the placenta is so 
seriously compromised and the interchange of gases rendered so difficult that the 
fetal blood cannot be oxygenated. Under this circumstance, analgesia and anes- 
thesia may actually benefit the fetus by decreasing the anoxemia. The signifi- 
cance of fetal respiratory-like movement is not agreed upon by physiologists, since 
IVindle of Northwestern believes that under normal physiologic conditions the fetus 
is apneic and only develops respiratory movements in the presence of anoxemia. 

It is a well-known fact that in the presence of extreme anoxemia, living cells 
degenerate. Schreiber has called attention to the possibility that unpharmacologic 
dosage of analgesia may produce this degree of anoxemia in the brain. This subject 
is, therefore, of increasing importance to the obstetrician, and it is up to us to show 
that our methods of analgesia not only are not destroying babies but likeivise are 
not permanently injuring them from a neurologic standpoint. In a recent paper, 
Dr. Garceau and I showed that many cases of cerebral spastic paralysis, where 
marked cerebral injury was present, breathed spontaneously at birth vdthout clinical 
evidence of asphyxia. 

Until more investigation is done, the obstetrician should practice and teach a 
middle ground of analgesia. It seems to me that Dr. Henderson has done just 
that, for only 53 of his 975 cases had what he describes as extreme analgesia. His 
stillbirth record of 1.9 per cent, or 18 cases, in 975 deliveries is excellent, the 
stillbirth record in the United States for 1936 being reported as 34 per 1,000. 
None of his stillbirths could be classified as resulting from delivery or from use 
of analgesia or anesthesia. That 90.6 per cent of his babies breathed within thirtj' 
seconds indicates very little anoxemia in the entire group. Our experience with 
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to do hard obstetric operations, and many of our complicated cases were given ether 
or nitrous oxide-ether for this reason. Table X lists a total of 122 cases in which 
major obstetric procedures were done, together witli the incidence of asphj'xia. 
Table XI shows 62 cases of dystocia delivered under local anesthesia. Table XII 
summarizes this information, with a comparison of the results in the entire group. 

Table XII. Summary op Cases op Dystocia 


A. General Anesthesia 


Entire group 
(524 cases) 


Group 1 

361 

68.9%) 

88.3% 

Group 2 

102 

19.4% 1 

Group 3 

40 

7.7%) 

9% 

Group 4 

7 

1.3%; 

Group 5 

14 

2.7% 



76 

32 

10 

1 

3 


Dystocia only 
(122 cases) 
62.3% 
26.3% 

8 . 2 % 

. 8 % 

2.4% 


88 . 6 % 

9% 


B. Local Anesthesia 


Entire group 
(451 cases) 


Dystocia only 
(62 cases) 


Group 1 

351 

78.3%1 

95.4% 

50 

80.6% 

Group 2 

77 

17.1% 

8 

13.0% 

Group 3 

11 

2.4%' 

3.7% 

0 

0.0% 

Group 4 

6 

1.3%J 

2 

3.2% 

Group 5 

4 

0.9% 


2 

3.2% 


93.6% 

3.2% 


SUMMARY 

A series of 975 consecutive unselected deliveries by one operator are 
analj’-zed from the standpoint of factors which might produce asphyxia 
in the newborn. A sliglit preponderance of deliveries under general 
anesthesia was noted. Of the entire group 90.6 per cent required no 
resuscitation. Five and two-tenths per cent were revived simply by 
aspii’ation of the trachea and the administration of oxj’-gen and 5 per 
cent carbon dioxide. One and thi*ee-tenths per cent required artificial 
respiration, and 1.9 per cent were stillborn. None of the 18 stillbirths 
could be attributed to the means of delivery or the use of either anal- 
gesics or anesthetics. 

A total of 95.4 per cent of those in the local anesthesia group and 
88.3 per cent of the general anesthesia group breathed spontaneously. 
Severe asphyxia occurred in the same percentage in the entire series; 
namely, 1.3 per cent. The chief difference between general and local 
anesthesia lies in Group 3 (asphyxia livida). 

Reasonablj'' definite causes of the asphj^xia can be shown in about two- 
thirds of all eases of delayed respiration other than the exhibition of 
analgesics or anesthetics. 

Among the local anesthetics there ivas no difference in the respiratory 
re.sponse whether analgesia was insufficient to produce amnesia or 
whether it was prolonged bejmiid the degree usually found sufficient 
to result in amnesia in the average noi'inal labor. 

In this series dystocia by itself apparently had no influence on 
asphyxia. 

CONCLUSIONS 

1. Ninety and six-tentlis per cent of babies born when the mother is 
under the influence of analgesia show no evidence of clinical asphj’-xia. 
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thesia was used. However, the patients are frequently restless, and it takes a 
trained hospital personnel to carry out the technique properly. 

Dr. Galloway brought out the point that 2 per cent of all babies are born men- 
tally deficient whether they have analgesia or not. Anoxemia may be a factor 
in these 2 per cent, but congenital defects of the brain and encephalitis acquired 
after birth, without doubt, account for man 3 ’^ of them. 

Dr. Schreiber has at least brought to our attention the possible danger of anox- 
emia, and this paper indicates in what way we may reduce asphyxia in the new- 
born without losing the desirable effects of carefullj" controlled analgesia. 


CONGLUTINATIO ORIFICII EXTERNI AS A FACTOR IN 

DELAYED LABOR* 

Philips J. Carter, M.D., New Orleans, La. 

(From the Department of Obstetrics and (gynecology of the School of Medicine 
of Louisiana State University ) 

A ccording to Gugisberg and Ki-aatz (cited by Katsu^), the iii- 
. eidenee of the condition known as congliitinatio orificii externi is 
from 0.1 to 0.2 per cent; Zweifel (also cited by Katsn) found only 20 
cases in the medical literature prior to 1873. On the other hand, this 
complication of labor is by no means as infrequent as it is generally 
supposed, for I have personally seen 3 cases in the last nine years, 2 
of which occurred within the last eighteen months. 

A survey of the medical literature has revealed only 28 articles on this subject 
from 1859 to date. All but 2 (Himmelsbach,2 1904; Porter,* 1910) are in the 
foreign literature, and most of these consist of only a few pages, devoted chiefly 
to case reports. The condition is mentioned briefly in Williams and DeLee’s* 
textbooks, but most other textbooks of obstetrics ignore it completely'. Por this 
reason, I feel justified in calling attention to cervical conglutination as a possible 
cause of delayed labor and in putting on record 3 typical cases. 

In order to comprehend the basic pathology of this condition, it is 
necessary to recollect the normal anatomy of the cervix. The outer 
longitudinal layer of muscle, which covers the uterine corpus and 
fundus, the broad, round, ovarian, and uterosacral ligaments, and the 
Fallopian tubes, stops short of the cervix. The cervical musculature con- 
sists chiefly of circular and oblique bundles, intermingled with a con- 
siderable amount of dense fibrous and elastic tissue, the structure ac- 
counting for the resistance and hardness typical of the cervix 
(Piersol®). When cervical conglutination is present, a few of the 
circular fibers around the external cervical os fail to dilate, although 
the effacement of the cervix, which is part of the physiologic process of 
labor is complete. They become thinned out by the bulging intact mem- 
branes or the advancing head, and the presenting part is separated from 
the vaginal canal only by a thin layer of cervical tissue, but they do 
not dilate and dystocia necessarily results. It is obvious, however, that 
the condition is not a true conglutination, as it was once believed to be, 
and that it should be given a new and more correct name. 

•Bead at the Twelfth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Indianapolis, Ind., October 12, 1940. 
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block anesthesia, though small, coincides -ndtli his, since babies from mothers having 
block anesthesia breathe a trifle sooner than those delivered by general anesthesia. 

My personal preference has been to supplement G grains of nembutal when neces- 
sary with rectal ether instead of scopolamine. In slightl}^ more than 1,000 private 
cases using this method, no stillbirth attributable to analgesia has occurred. 

DE. GEOEGE KAMPEEMAN, Detroit, Mich. — All of us in Detroit were put 
on the defensive by the work of Sehreiber, when he pointed out that damage to the 
brain could occur by anoxemia, and we could not refute the argument. That is one 
of the reasons whj' Dr. Henderson has undertaken this work. 

I have not used much local anesthesia. I have practically given up nitrous oxide 
and have resorted to the use of ether when we do need an anesthetic. I believe that 
the ordinary anesthetist when she gives nitrous oxide is quite apt to give too 
little oxygen. We specify that we want 20 per cent oxygen, but the anesthetist often 
gives less, I am sure. It is hard for the operator to know just how much oxygen 
the patient is receiving. 

As Dr. Gustafson said, I think the middle of the road in analgesia is still the 
proper thing. Personally, I think we should train our patients not to expect a 
painless labor. We should not tell them we will meet them at the front door with 
an analgesia. They should expect to go through part of the labor before analgesia 
is given. In this way a minimum of analgesia is needed to relieve the patient. 
Most patients can cheerfully endure the early labor pains. If we delay giving 
analgesia until dilatation of the cervix has well started, then usually one dose 
will carry the patient through the remaining labor. The amount that is given is 
exceedingly important. 

DE. CHAELES EDWIN GALLOWAY, Evanston, III. — Since the world began 
about 2 per cent of the population has been born mentally deficient, and for someone 
to go into an institution and pick out several hundred cases and make the state- 
ment that the majority of them did not breathe very well at birth is not very 
scientific evidence that asphyxia is the cause of the brain injury. I discussed a 
paper concerning this subject when it was read in San Francisco and I am still 
of the same opinion. Apparently there is not much ill effect to either mother or 
baby when it comes to the matter of trying to relieve the pain of labor. I in- 
vestigated all cases in my own community and asked each pediatrist and every 
psychiatrist whether analgesia in labor had anything to do with the mental de- 
ficiency of the children. We could not discover one case of mental deficiency 
in a child which could be attributed to the use of drugs at birth. 

Each time an advance is made in the practice of medicine, certain problems 
have to be met. We are now trjung to work out some of these problems. There 
are a few men among us who would much prefer to toss the problem out the 
window rather than to try to reach a solution. For instance, in the case under 
discussion, it is no solution to this problem simply not to administer drugs or anj'- 
thing to relieve the patient’s pain. We should do as Dr. Henderson has done — 
work it out. If a baby is asphyxiated, then counteract the asphyxia immediately. 
Wo should strive to practice conservative medicine by administering only enough 
drug for pain relief and not too much as some physicians are now doing. 

It is interesting to note that some of the men who are disparaging the use of 
analgesia are the very ones who have advocated it for years; they have even 
shown themselves in motion pictures administering morphine and scopolamine for 
their teaching. I believe that obstetricians all over the country are trying to 
relieve the pain of childbirth and that the individual obstetrician should not be 
discouraged, but rather encouraged, to continue on a rational basis with his effort. 

DE. HENDEBSON (closing). — Local anesthesia with moderate sedation can be 
used by the general practitioner, but as emploj'ed in this series it is undoubtedly 
inapplicable to the man who does an occasional case. Not once in the series given 
local anesthesia was there a serious post-partum hemorrhage; onlj^ one patient 
vomited, and this was due to fundus pressure when a large pair of shoulders 
impeded delivery. The patients all reacted more quickly than when general anes- 
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is instituted. Obliteration of the cervix is part of the normal process 
of labor, and attempts at manual dilatation, cervical incision, introduc- 
tion of bags, and similar measures merely create complications and are 
to be condemned. In a few instances, if labor is permitted to continue 
normally, dilatation of the external os will occur spontaneously, but in 
most instances artificial measures must be emploj^ed because of the risk 
of additional dj'^stocia as the result of edema of the cervix, or because 
of the possibility of traumatic amputation of the cervix or rupture of the 
uterus. 

The simplest measure to relieve the conglutination is continued gentle, 
steady digital pressure upon the depression Avhich represents the external 
os. As a rule, such pressure is immediately successful, the finger 
promptly enters the cervical canal, further dilatation occurs at once, and 
delivery folloAvs immediately and sometimes almost precipitately. Trau- 
matic manipulations should be avoided. If the finger does not enter 
the canal promptly liy the use of a minimum degree of force, manual 
dilatation may sometimes be employed cautiously, but both manual and 
instrumental dilatation are open to the same objections, that uncon- 
trolled tears maj' result from their use, and controlled crucial incisions 
into the cervical tissue are usuallj'- more satisfactory. 

When the cervical conglutination is due to previous treatment with 
caustics or previous operative procedures, the location of the depression 
which represents the external canal may be difficult if not impossible, 
and the stenosis may be of such a degree and type that delivery from 
below might be attended with disaster. Stander (in his revision of 
Williams’ text) has reported several cases following high amputation 
of the cervix in which the uterus was extirpated at cesarean section and 
no trace of the opening could be found, though the external os must 
unquestionably have existed for conception to have occurred. Under 
such circumstances cesarean section is probably the safest as well as 
the most conservative mode of deliverj'-. 

The successful outcome of the unusual case reported by Himmelsbach 
makes it worthy of citation. Amputation of the cervix was unwittingly 
done during pregnancy because the patient gave an untrue history. 
The presentation was breech. Engagement and effaeement of the cervix 
was present, following abortive labor pains a week before the two-day 
labor ensued, which finally terminated in delivery by forceps following 
manual dilatation of the external os. The mother made a smooth re- 
covery and the child survived, though resuscitation was accomplished 
with some difficulty. 

CASE REPORTS 

Case 1.— Mrs. B., a white female, aged 28 years, para i, gravida ii, menstruated 
for the last time May 28, 1932, and expected delivery March 4, 1933. Her pregnancy 
was normal throughout and she presented no pelvic disproportion. 

Her previous history was without incident, except for a perineorrhaphy and 
curettage of the uterus one j-ear before the inception of the present pregnancy. 

Labor began at 8 a.m. March 19, 1933. The position was L.O.A. The pains 
were strong and regular from the onset. Vaginal examination at the end of two 
and a half hours revealed elfacement of the cervix to be progressing normally, al- 
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Althougli cervical conglutination, accoi’ding to the reported cases, 
may occur in either primiparas or multiparas, it does not tend to recur 
in subsequent pregnancies. In certain instances the cause of the con- 
dition is clear ; in others it is entirely speculative. The various causative 
factors established or suggested include : 

1. The effect of the performance of plastic or mutilating operations upon the 
cervix. 

2. The effect of the use of topical cervical applications or of corrosive sub- 
stances, either for douches or in the attempt to produce an abortion. 

3. Stenosis of the cervix following difficult labor. 

4. Ulceration and induration as the result of syphilitic infection of the cervix. 

5. Adhesions of the membranes about the internal os, with resultant prevention 
of the free action of the dilating fibers. 

6. A predominance of fibrous tissue in the structure of the cervix. 

Although the cause of cervical conglutination is not always clear, the 
clinical effects are alwaj’-s characteristic. In the usual case the position 
and presentation offer no obstacles to delivery, engagement occurs as in 
normal labor, and the pains are usually regular and strong. In short, 
there is no reason to suspect that delivery will not occur spontaneously 
and promptljL No progress, however, seems to occur beyond a certain 
point. Examination reveals that, although obliteration of the cervix 
is almost or entirely complete, dilatation of the external os has not 
occurred, and the thinned out and obliterated cervical tissue fits like 
a cap over the bag of waters or the fetal head. 

If the condition is not recognized, the cervix is likely to become 
edematous from disturbance of the circulation. It may be delivered 
externallsq still covering the fetal head (DeLee) , or it may be torn off 
(Jentzen, cited by Porter) . In some of the reported cases the uterus was 
ruptured. 

The opening in the external os may be felt only as a tiny, pin-point de- 
pression, where the os would normally be located. Even by speculum 
examination it is sometimes impossible to identify the location, though 
usually a tiny hole is seen surrounded by a very red ring (DeLee). In 
the case reported by Porter, examination by speculum revealed a small 
stream of meconium emerging from a depression in the cervical tissue, 
through which, when the meconium ivas wiped away, a few long black 
hairs emerged. Such an aid to identification is, hoAvever, unique. As a 
rule, one must depend for diagnosis upon the digital identification of the 
sunken, depressed, nonresistant area Avhich represents the external os 
and which is distinctive and different from the surrounding tissue, or 
upon its identification by speculum, hlost often the direction of the 
depression is toward the vaginal fossa, but Katsu and Himmelsbach both 
call attention to the confusion which may occur when the cervix is dis- 
placed, as it was in Katsu ’s case, in whieh the external os was markedly 
retrodisplaced. 

Cervical conglutination is usually not recognized until labor lias pro- 
gressed to a considerable degree. If it should be recognized early, full 
obliteration of the cervix should be permitted to occur before treatment 
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2. The term is a misnomer, since the condition is not a true con- 
glutination, but rather a failure of dilatation of the circular fibers 
around the external cervical os. 

3. The clinical picture is usuall 3 ’' typical. The opening in the cervical 
os cannot always be identified even by speculum examination. 

4. Artificial measures are usualty necessary to relieve the condition, 
which sometimes terminates in spontaneous delivery, but maj^ result in 
prolonged dj’-stoeia, amputation of the cervix, or rupture of the uterus. 
Usualty all that is necessary is entrance into the cervical canal by con- 
tinuous gentle digital pressure against the external os. Cesarean section 
is occasionally required. 

5. Three typical cases are reported. 
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DISCUSSION 

DR. RUDOLPH W. HOLMES, University, Va. — The earlier authorities described 
two types of conglutinatio : one where there was merely a constriction (stenosis) of 
the external os and failure of dilatation; the other where there was an actual 
agglutination of the external os with absolute obliteration of the lumen. In numer- 
ous instances I have found that the former may be adequately treated by the simple 
rupture of the membranes. In actual agglutination, where there is no opening, some 
form of cutting must be employed. As cervical effacement is extremely developed 
in both types I have alwaj's taught that Diihrssen’s incisions are far preferable 
to cesarean section. 

DR. ALPONS R. BACON, Chicago, III. — Only a few months ago we had a 
patient with this condition at the Municipal Tuberculosis Sanatorium. 

Mrs. G. P., a primipara, began laboj’ on a Priday afternoon and simultaneously 
reported leakage of liquor amnii. During Priday night, and on Saturdays and 
Sunday she had pains of fair quality which continued until Monday morning when 
there was a diminution of the pains. The doctors on service made five rectal exam- 
inations, from which they reported early progress in the descent of the head to a 
level below the ischial spines; they also reported that they thought tlie cervix was 
completely dilated. 

IVhen I was called for vaginal examination I found that the cervix was quite 
thin and the external os was closed except for 1 to 2 mm. By' a boring motion 
it was possible to get through the os, then the dilation proceeded more easily and 
the os was finally dilated to 5 or 6 cm. The fetal heart tones were elusive, and 
there was some doubt as to their existence, the patient was somewhat weakened 
from the long three-day labor. Duhrssen’s incisions were made anteriorly' and 
posteriorly’, and forceps delivery in R.O.A. position was accomplished after a deep 
left episiotomy'. A live baby was delivered. 

On the patient’s first prenatal examination the cervix appeared bluish, without 
endocervicitis or erosion. There was a small, shallow ulcer, 3 to 4 mm. in diameter, 
in the anterior vaginal wall, but smears revealed no tuberculosis. This was 
promptly' cleared up, so that I hardly think it liad anything to do with the later 
stenosis. 
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though no dilatation had occurred. At the end of five hours etfacement was two- 
thirds complete, but still no dilatation could be made out, and the opening in the 
external os could not be located digitally. Examination by speculum revealed a 
pin-point opening through which the finger was readily passed. Almost as soon 
as the canal had been entered, two fingers’ dilatation occurred. Thereafter labor 
progressed normallj' and deliver}' of a health}' female child, weighing 7 pounds 14 
ounces, took place four hours later (nine and a half hours after the onset of labor). 
In this case artificial measures were employed before complete obliteration of the 
cervix had occurred but might not have been necessary had labor been allowed 
to progress without interference. 

Case 2. — Mrs. M., a white female, aged 37 years, para iii, gravida v, had men- 
struated for the last time May 31, 1938, and expected delivery March 6, 1939. The 
present pregnancy had been normal throughout, and pelvicephalography revealed 
normal fetopelvie relations. 

Her previous history was without incident, except for two spontaneous abortions 
which occurred between the first and fourth full-term pregnancies. Both previous 
labors had terminated spontaneously in full-term, healthy children. 

Labor began March 1, 1939, at 11 a.m., with strong pains at fifteen-minute in- 
tervals. The position was L.O.A. Vaginal examination eleven and one-half hours 
later revealed the cervix flush with the vaginal wall; the cervix was completely 
effaced and the impression was that the fetal head was covered by a snugly fitting 
cap. The external os as such could not be identified, but careful digital examina- 
tion finally revealed a dimple pointing toward the vaginal fossa. When the finger 
was gently pressed into this area, it immediately gave way and the canal was entered 
without difficulty. Although no attempt at manual dilatation was made, two 
fingers’ dilatation occurred within fifteen minutes, and complete dilatation was 
present at the end of an hour, following which a live, healthy male child, weighing 
6 pounds, was delivered almost precipitately. 

Case 3. — Mrs. L., a white female, aged 29 years, para i, gravida ii, had 
menstruated for the last time September 4, 1938, and expected delivery June 11, 
1939. The pregnancy had been normal throughout, and pelvicephalography revealed 
normal fetopelvie relations. 

The patient’s first pregnancy had terminated in a premature labor at six months 
nine years ago. She had had several superficial cauterizations of the cervix and 
one deep cauterization for persistent endocervicitis. Three months prior to the in- 
ception of the present pregnancy tubal insufflation had revealed patent ostia. 

Labor began at 4 a.m. June IS, 1939. The position was L.O.A. The pains were 
strong and regular from the onset. Eight hours later examination revealed the head 
well down and deeply engaged. The cervix was completely obliterated and was 
flush with the vaginal wall; the external os could not be identified. At the end of 
sixteen hours pelvic examination revealed the same conditions except that there was 
considerable edema of the tissues which covered the fetal head and it was impossible 
to differentiate the cervical from the vaginal tissues. The external os could not 
be identified digitally or by speculum. 

It was obvious that the chances of the patient securing a living cliild would be 
jeopardized by further attempts at vaginal delivery. The vaginal canal was 
thoroughly sprayed with 4 per cent mercurochrome solution, and low cesarean 
section was performed. A healthy female child, weighing 8 pounds 1 ounce, was 
delivered without difficulty. After the placenta had been removed, the external os 
was immediately identified and two fingers’ dilatation was accomplished by gentle 
pressure, this procedure being carried out routinely at cesarean section, in order to 
facilitate drainage. The patient made an uneventful recovery. 

SUJIiMARY 

1. So-called conglutinatio orifieii extern! is an unusual, though by no 
means rare, cause of delayed labor. 
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BlumentliaU (1907) noted that the leucoeytosis was more marked after separa- 
tion of the placenta than in the first stage and that the count lessened after rup- 
ture of the membranes. 

In 1910 Horvaths stated that the peak of the leucocjdosis occurred three to 
seven hours after deliver}'. 

Baers in 1916 studied 100 cases in which he took counts during labor and one 
daily thereafter for ten consecutive days. In primiparas the average count 
was 18,225 during labor, with 19,887 as the high point on the first post-partum day. 
Multiparas revealed 13,467 cells during labor, with a high of 15,062 on the first 
puerperal day. He found the count to be higher during obstructed labor and after 
rupture of the membranes. There was a gradual decrease to a normal count with- 
in seven to ten days. Jarcho,io Fawcett, n Cabot, 12 and others reached simUar 
conclusions. 

Gibsonis in 1937 investigated the subject in 38 normal cases. She recorded 
findings at the end of pregnancy, the height of labor, several times during the 
first twentj'-four hours following delivery, and daily for two weeks in the puer- 
perium. She observed a slight rise at the end of pregnancy and a much greater 
rise at the end of labor, with the highest average in the “birth to two-hour” 
period. Counts ranging from 10,000 to 39,800 occurred during the first six hours 
after delivery in normal women. The same type of leucoeytosis was observed in 
primiparas as in multiparas, but in the former it tended to be higher and 
to last longer. 

MATERIAL 

Fifty normal women were observed shortly following the onset of labor to the 
termination of the eight-day hospital puerperium. Twenty-five were primiparas 
and 25 were multiparas. Leucocyte counts were made at intervals of one to two 
hours shortly following the onset of labor until delivery. Counts were then made 
at delivery, before and after the use of oxytocics, and after the delivery of the 
placenta. The hemoglobin and erythrocj'te counts were likewise observed in 10 
patients, but as these factors remained constant regardless of the change in the 
leucocj'tes further observations were not made. 

The standard technique of making a leucocyte count from blood obtained by 
capillary puncture of the ear or finger, as described in all texts, was followed. 

Several cases of rapid labor, primary uterine inertia, secondary uterine inertia, 
and “obstructed” labor were also observed. 

RESULTS 

Twenty-one of the 50 normal patients were seen during the last weeks of preg- 
nane}". In these patients the counts varied from 5,750 to 12,200. The average 
count was 8,054. 

All patients were seen from one to four hours following the onset of the symp- 
toms of labor. In the 21 patients who had been observed before labor began, the 
counts at this time varied from 7,600 to 12,850. In all cases there was a slight 
rise over the previous figure. The remainder of the 50 cases revealed similar 
counts, the average for this time of labor being 10,247. 

As labor progressed the leucocytes gradually increased. When the cervical os 
became dilated 4 cm. and the average labor pain was occurring every five minutes 
and lasting thirty to seventy seconds, the leucocyte counts varied from 8,240 to 
14,050, the average being 11,456. 

When the dilatation of the cervix had increased to 8 cm., the counts varied 
between 10,450 and 15,620. The average count was 13,635. 

At approximate!}' the onset of the second stage of labor the average count was 
15,150. At this time the leucocytes ranged from 11,120 to 23,650. 

Man}' leucocyte counts were made before, during, and after uterine contractions 
during the first and second stages of labor. No appreciable difference was noted. 

Rupture of the membranes in itself did not influence the count; that is, the 
general pattern of the leucocyte rise, as observed in all cases, continued regardless 
of the time of the rupture of the membranes. Cases of so-caUed dry labor (14 of 
the 50 cases) likewise did not show any difference from the normal. 
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DE. CAETEE (closing). — With regard to manual dilatation of the cervix at the 
time of cesarean section, I do not attempt to put a linger through the cervix in those 
patients who have been in labor, but I do in all patients in whom the section is 
elective. The reported section was comparable to an elective one, since there was no 
opening in the cervix and marked edema masked the structures. 

Some years ago when I served as House )Surgeon in tlie New York Lying-in 
Hospital, under the late Dr. Asa B. Davis, I assisted Dr. Davis in performing a 
cesarean section in which the cer'idx was left undisturbed. In this patient there 
was an absence of drainage through the vagina. On the third day she developed 
a temperature of 105°. I made a vaginal examination and found a dimple in the 
external os, through which I inserted my finger. Immediately there occurred a 2 cm. 
dilatation with a drainage of about 2 tablespoonsful of pus. The patient then ran 
a normal convalescence. 

The same thing occurred in one of mj' patients at the Baptist Hospital in New 
Orleans, in whom the cervix failed to dilate after cesarean section. Vaginal examina- 
tion disclosed a closed cervix through which the finger was inserted, resulting in 
evacuation of pus. The convalescence of this patient was also normal thereafter. 


THE LEUCOCYTE COUNT IN LABOR'' 


John R. Wolff, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, University of Illinois 

College of Medicine) 


T he leucocyte count is a valuable laboratory procedure. It is a defi- 
nite aid to the diagnosis, prognosis, and management of many dis- 
ease processes. Its adaptation to obstetrics has largely been in the field 
of the associated medical and surgical complications. The occurrence 
of a leucocytosis during lalior has been known since the observations 
of Moleschatt^ in 1854 and Reider- in 1892. Although many individuals 
have studied the problem, the detailed relationship of the leucocyte 
rise to the clinical course of labor has not been determined. The fol- 
lowing observations are reported in order to establish a “norm” be- 
cause of the clinical significance the count might have when consider- 
ing complicated cases. 


In 189S Hibbard and Wliite^ noted that during labor the leucocyte count rose 
to 15,000 in primipara and 11,700 in multipara. This leucocytosis diminishes 
rapidl}' during the puerperium, with a slight elevation on the sixth daj' and a 
normal count thereafter. 

In 1902 HabB studied 36 cases in the last months of pregnancy, during labor, 
and the first week post partum. He stated that there is a slight increase in the 
leucocyte count in the last few daj’s of pregnancy, followed by a marked leuco- 
cytosis at the beginning of labor. This diminishes rapidly and is normal by the 
end of the first week post partum. The rise is in the polj'morphonuclear cells. 

Cartons in 1903 found that a poljTnorphonuclear leucocj'tosis occurs during the 
last month of pregnane}^, increases during labor, and is normal shortly afterwards. 
He found that the rise is more marked when the child is born dead or macerated, 
or when twins are present. 

Givenc (1906) reported the average count to be 10,500 before labor, 16,000 
twentj'-four hours afterwards, and 7,000 bj' the twelfth day. 


‘Presented before tlie Twelfth Annual Meeting of the Central Association of Ob- 
stetricians and Gjuiecologists, Indianapolis, Ind., October 10, 1940. 
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Following deliver 3 ', counts were taken before, during, and at various intervals 
after the routine use of pituitrin and ergot. No change was noted. 

The niajorit 3 r of women were also examined during the puerperium. The leuco- 
C 3 Te count graduall 3 " returned to normal by the seventh day. Nine patients had 
a count slightl 3 ^ higher than that noted at deliver 3 ^ on the first puerperal day. 

Eleven cases of short labors (three to seven hours) were observed. Six were 
multiparas and five were primiparas. In all eases a slight increase in the leuco- 
cytes occurred shortly following the onset of labor, a gradual rise continued, and 
at delivery the count varied from 13,600 to 17,450, the average being 14,980. 

Four cases of primar 3 ’^ uterine inertia were studied, all in primiparas. The 
labors varied from fifty-four to sixt 3 '-eight hours. The 3 ^ were all characterized 
b 3 ’’ weak, infrequent, and irregular uterine contractions during the first stage of 
labor. Progress was slow until a cervical dilatation of 5 to 7 cm. was reached, 
when the labor pains increased so that delivery followed shortty. Conservative 
therapeutic measures were used. Tlie count rose slightl 3 ' following the onset of labor. 
During the slow and prolonged first stage the count remained at this same level. 
After good uterine contractions occurred, the count SI 0 WI 3 ' rose so that a normal 
pattern was then followed until deliveiY. 

Seven cases of seeondaiy uterine inertia were seen. In all cases the normal 
pattern of leucoc 3 ’-tosis was observed until the uterine contractions became weak 
and ineffectual. The leucoc 3 'te count then remained at the level it had reached 
at this time. In two eases strong contractions recurred spontaneousl 3 ', and in 
these the leucoc 3 Tes resumed their normal march to a higher level. 

Six cases of what might be termed obstructed labor were observed (persistent 
occiput posterior, 1 ; deep transverse arrest, 2; disproportion, 3). The leucocyte 
count followed the normal pattern, except that the rise was higher in all cases. 

DISCUSSION 

Before one can assume that the pattern of leucocytosis is definite for 
labor, the changes must be compared with the leucocyte count in the 
normal nonpregnant individual. 

The normal count of man is stated to be from 5,000 to 10,000, with 
7,500 as the average count. Supposedly there is a physiologic leuco- 
cytosis following digestion and exercise, and the count is said to vary 
at different times of the day. These latter facts have lately been open 
to question. Smith and McDowell,^^ Kenyon and Macy,^® and Ponder^® 
all noted that the white blood cell count is relatwely stable throughout 
the day. Slight variations do occur, and an increase in the count in the 
afternoon is an inconsistent though fairly frequent phenomena. These 
changes do not appear to be due to an increase in new cells but to a 
redistribution of old ones. Each individual shows a slight curve of 
daily rhythm that is not modified by digestion, mild fatigue, moderate 
exercise, or menstruation. 

The results reported show that a phj'siologic leucocytosis occurs dur- 
ing normal labor. It is also apparent that a definite pattern of leuco- 
cytosis is present. The onset of labor causes a slight increase in the 
leucocyte count. Following this, the leucocyte rise appears to be defi- 
nitely related to the uterine contractions. Although the individual 
contraction does not influence the count, the sum total of many uterine 
contractions does. This is well exemplified by the course of the leuco- 
cyte count during normal labor, as compared to that in the uterine 
inertia series. 

One cannot observe these changes without 3 vondering Avhat the cause 
may be. Previous workers haA'^e shoAvn that the rise is only in the 
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Priniiparas were observed ever}' fifteen to twenty minutes during the second 
stage of labor. Tlie leucocytosis continued, but in a more rapid fashion. The 
.second stage of labor averaged two hours and eight minutes in these cases. Tlie 
average count at the time of delivery was 22,250, with counts ranging from 14,/ 60 
to 27,640. 



Fig. 1. — ^The leucocyte count in labor in primiparas. 



This leucocytosis was also observed in multiparas. Counts taken near the end 
of pregnancy and shortl}' following the onset of labor revealed changes as re- 
ported above. As labor progressed, the leucocytosis continued. The counts grad- 
ually rose to 13,754 (11,980 to 14,640) when 6 to S cm. cervical dilatation had 
been reached. Because the progress was usually rapid after this stage of labor 
had been reached, counts were then usually taken just before, during, and after 
delivery. The count at the time of delivery varied from 13,250 to 16,880, the 
average being 15,270. 

The third stage of normal labor did not affect the leucocyte count. 
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blood stream. Another fact is the anoxemia which probably increases the count 
bj^ opening up the blood sinuses. Anesthesia and analgesia of various kinds will 
produce anoxemia, thereby raising the leucocyte count. There is no mention in 
the paper of the type of anesthesia or analgesia used. 

Most reports have shown that the leucocyte counts are higher after the termi- 
nation of labor. That has been thought due to the fact that hemorrhage raises 
the leucocyte count. Yet the work done here shows no increase in the leucocyte 
count after the termination of labor. With this in mind, I would like to ask how 
much blood loss occurred in the patients reported here. 

DEr. WOLFF (closing). — As to the cause of the leucoc 3 'te rise wm must admit 
that there are many possible factors. It has been showm that excessive exertion, 
such as walking up and dowm six flights of stairs or lifting a 1,400 pound weight, 
until exhausted, will raise the count, wliile moderate exercise has no effect. Adrenalin 
in large doses wdll also raise the count. 

Eegarding anoxemia, I observed 2 patients with compensated rheumatic heart 
disease, and in both the counts were exorbitant, 35,000 leucocytes being present 
at delivery. 

In no case was analgesia used in the first stage, but drop ether was used for 
the final pains. The effect of analgesia or anesthesia upon the white blood cell 
count in these cases wms, therefore, not important. 

The higher counts noted after delivery by other workers have been found with- 
in two to six hours post partum. My first post-partum count was usually taken 
twelve to twenty-four hours after deliverjn This may account for the variation. 

There was no excessive hemorrhage in anj"^ case so that I do not believe that 
blood loss wms a factor. 


SOLID TERATOMA OP THE OVARY IN THE YOUNG GIRL* 

LIerrill Smeltzer, M.D., Detroit, Mich. 

(From the Dwieion, of Gynecology and Ohstetries, Eenry Ford Eospital) 

T he solid teratoma of the ovarj’- is a liighly malignant growth when 
found in the adolescent or preadolescent girl. It occurs infrequently. 
The incidence of tumor is higher in the ovary than in any other organ 
of the growing girl. This tumor is more likely to be benign than malig- 
nant. The cystadenomas, the fibromas, and the cystic teratomas or 
dermoids are benign. The malignant tumors are either carcinoma, 
sarcoma, or the solid or combined cystic and solid teratoma. Among 
the malignant tumors, the solid teratoma occurs least frequently. The 
gross and microscopic appearance of solid teratomas rarely suggests 
malignancy, but subsequent data indicate that they are more malignant 
than carcinomas or sarcomas occurring in ovaries of girls. 

An ovarian tumor is not suspected until it produces subjective 'symp- 
toms. SteeT states that its presence may be made Imown in one or more 
of the following ways : 

(1) Increasing growtli giving rise to abdominal deformity. 

(2) Constitutional disturbances, as precocious sexual ckanges. 

(3) Mechanical effects causing pressure oh surrounding viscera. 

(4) CompEcations, e.g., torsion of the pedicle. 

The latter complication is present in almost a third of the cases re- 
ported. Steel found 25 cases of cysts tvith twisted pedicle in which 

»Read before the Twelfth Annual Meeting of the Central Association of Obstetricians 
and Gynecologists, Indianapolis, Ind., October 12, 1940. 
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polymorphonuclear elements (primarily the neutrophiles) and that the 
cells morphologically represent mature and aged cells and not newly 
developed ones. Although many theoi’ies have been advanced, the 
present accepted one is that the count is the result of the muscular 
activity of the uterus.^" Whereas prolonged exercise does not affect 
the white blood cell count, severe activity can lead to a 60 to 100 per 
cent increase in the leueocjdes.^® Since there has been no experimental 
work done here to decide this question, I can only state that the work 
of the contracting uterine muscle appears to stimulate the mobilizing of 
the poljnnorphonuclear leucocytes into the systemic circulation. 

SUMMARY AND CONCLUSIONS 

1. The leucocytosis of labor follows a constant definite pattern. 

2. Normal values of the leucocyte count during the course of labor 
are established. 

3. This pattern of leucocytosis is chai’acteristic of both primiparas 
and multiparas, except for the higher numerical values during the 
longer second stage of labor of the foimier. 

4. Comparison of the pattern in normal and abnormal cases shows 
the relationship of the leucocytosis to the uterine contractions. 
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DISCUSSION 

DR.^ JOHN I. BREWER, Chicago, III. — The most interesting part of this paper 
to me is the demonstration that with uterine inertia, or when the uterine contractions 
are reduced in intensity, the white blood cell count does not increase; if the uterine 
contractions become more severe, the white blood cell count begins to rise. On 
this basis it has been concluded that the rise in the leucocyte count is the result 
of uterine contraction. 

It seems, however, that there have been some factors that have been over- 
looked. With the increase in intensity of uterine contractions excessive exertion 
occurs and that alone will increase the leucocyte count. Another factor is the 
pain which itself will increase the leucocyte count to as high as 20,000. There is 
also an increase in adrenalin output which will increase the leucocyte count pre- 
sumably by contraction of the spleen with extrusion of the leucocytes into the 



618 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


very mucli caseation. There is no epithelioid cell reaction about these areas of 
ca.seation, nor are there any giant cells or other evidence to suggest tuberculosis 
but some of these areas of degeneration are very extensive and are made up of 
light, homogeneous, pink-staining material in which we find pyknotic dead nuclei. 
There are other areas here in which the tissue seems to be loose, myxomatous, embry- 
onic type of connective tissue, and in some places this contains areas of hemor- 
rhage. A portion of the tissue present is covered by typical epithelium representing 
skin in which a cornified outer layer is present. There are other areas found which 
suggest endometrial tissue showing a stroma very much like endometrial stroma, 
loose in type, with cells somewhat like endometrial cells; this stroma shows the 
presence of glands which resemble to some extent endometrial glands. Some of 
the glandular elements in the sections show a few mitotic figures, but the cells are 
usually somew'hat uniform in size and shape, and there is nothing at the present 
time which would suggest carcinoma developing within the tumor. 



Pig. 1. Fig. 2. 

Pig. 1. — Photomicrograpli, medium power, from Case 1. showing primary ovarian 
teratoma with areas of cartilage and epithelial lined spaces. 

Fig. 2. — Photomicrograph, medium power, from Case 1, showing recurrent anaplastic 
tumor at time of second operation. 

After remaining well for three months, the girl developed recurring attacks of 
lower abdominal pain. She did not see a physician until eight months later, when 
she was readmitted to the hospital because of these attacks. A suggestive or indefi- 
nite mass was palpable at the brim of the pelvis in the lower abdomen, and on 
rectal examination a definite mass could he distinguished. A second operation was 
delayed for three -weeks because of clinical findings in the chest suggestive of 
tuberculosis. X-rays confirmed the diagnosis. During this time the mass rapidl) 
filled the pelvis and lower abdomen. The abdomen was opened a second time on 
Dec. 2, 1933. The lower abdomen and pelvis rvere filled witli a soft friable tumor, 
wliich -was not encapsulated and -which exuded from the incision. This tumor seemed 
to arise from the stump of the uteroovarian ligament on the right side. The left 
ovary was normal. 

Tlie parietal peritoneum of the anterior pelvis and abdomen was not involved. 
The liver and upper abdomen -were normal. The mesenteric lymph glands were 
enlarged. 
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appendicitis was the preoperative diagnosis. This is logical inasmuch 
as both twisted pedicle cysts and appendicitis are associated Avith 
nausea, A^oniiting, lower abdominal pain, and ivith or Avithout the pres- 
ence of an abdominal mass. This error in differential diagnosis is not 
serious. Both conditions make surgical intervention imperative. 

The preoperatiAm differentiation betAveen a benign or malignant tumor 
is not probable. It is important to Ioioav Avhat to do if a solid tumor of 
the ovarj^ is encountered. Solid tumors are usually pedunculated and 
are Avell encapsulated. If any adliesions are present, they are usuallj^ 
of recent origin. Gross evidence of extension or metastasis is lacking. 
The appearance of these tumors belies their true nature. It is to em- 
phasize this point and to offer suggestions for treatment, that 2 cases are 
here reported. 

CASE REPORTS 

Case 1. — K. S., aged S years, was admitted to the Henry Ford Hospital on March 
7, 1933. She had been ill three weeks with abdominal cramps associated with nausea 
and vomiting. The family physician had made a diagnosis of intussusception. 

On admission her temperature was 99.0° F.; pulse rate, 108; respirations, 22. She 
appeared ill. Examination of her nose, throat, and chest was negative. A swelling 
in the right lower quadrant was evident. A large, firm, tender tumor mass was 
palpated. Keetal examination was negative. The white blood cell count was 14,700, 
with 84 per cent polymorphonuclear leucocytes. Appendiceal abscess Avas diagnosed 
by the surgeon and consultant. On opening the abdomen a nodular tumor, measuring 
9 by 13 by C cm., was found, involving the right ovary. The short pedicle had be- 
come tAvisted. There were no adhesions about the tumor. A large amount of bloody 
fluid was free in the abdomen, and there was no evidence of extension or metastasis. 
The tumor Avas removed by clamping and ligating the pedicle. 

The pathologic diagnosis folloAving microscopic examination Avas teratoma of the 
ovary. The gross and microscopic description of the tumor, as given by Dr. A. 0. 
Severance, is as folloAvs: 

Gross Pathology. — The specimen consists of large mass, originating in right ovary, 
measuring 9.5 by 13 by 6 cm., and nodular, the nodules being cystic. The outer 
surface sIioavs gray yelloAV and blue mottling. The vessels on the surface are dilated. 
On section the cut surface presents tumor tissue Avith areas of j'elloAv gray. A cyst 
cavity, 5 by 2 cm., is found in one pole. Hemorrhage is seen in some areas. Gray 
areas on closer inspection have a translucent appearance and suggest colloid in places. 
The cyst caA’ity contains broAvn fluid. The total mass Aveighs 434 Gm. 

Microscopic . — ^Various sections taken through the ovarian tumor show similar ap- 
pearance. The tumor appears to be composed of an embryonal type of tissue in 
wliich portions of all three germ layers are present. In places Ave see glandlike 
alA’eoli lined by columnar type of epithelium in Avhich the epithelial cells resemble 
goblet cells, and the epithelium lining this gland is very much like that found in 
the alimentary canal or intestinal tract. Other glands are smaller and contain cells 
that are more columnar in shape with pinker cytoplasm and blue nuclei. Also found 
tiiroughout the ovarian tumor are numerous blood A-essels, large and small, lined 
by flattened endothelial cells. Again portions of the tumor show large areas of 
connective tissue. Here and there aa'b find areas of hyaline cartilage in AA-hich the 
matrix is light bluish in color, the lacunae are clear, and the nuclei of the cartilage 
cells are dark blue in color. Another cystic area is seen in which the lining epi- 
tlielium is of the cuboidal or Ioav columnar type, and this cyst shoAvs the epithelium 
projecting outu-ard in the form of many small villous-like projections. Another 
area shoAVs stratified squamous epithelium, not very thick but very much resembling 
that found in the skin. Also found in the sections are areas of necrosis resembling 
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also visible. In some areas miniatures of long bones are seen sboning caps of 
cartilage rvitli active osteogenesis and small marrow cavity. Stratified squamous 
epithelium, some areas of which contain sweat and sebaceous glands, are noted. 
Numerous irregular glandular structures, lined by low cuboidal and tall columnar 



Fig. 3. Fig. 4. 


Fig. 3. — Photomicrograph, medium power, from Case 2, sliowing cyst lined by 
.squamous epithelium and filled with epithelial debris. Cartilage is seen at bottom of 
field. 

Fig. 4. — Photomicrograph, medium power, from Case 2, showing cartilage and bone 
from area resembling a femur. 



■ Fig. 0 .^ — Photomicrograph, medium power, from Case 2, showing cellular poorly 
ditterentiated tissue in the recurrent tumor. 

epithelium, are visible. Some of tliese structures resemble bronchiolar epithelium, 
and others resemble lung. In several areas structures resembling brain tissue and 
a few nerves are visible. There is no histologic evidence of malignant changes in 
the tumor examined. 
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The pathologic diagnosis was recurrent teratoma. 

The gross and microscopic description of the tumor, as given by Dr. J. Lo- 
Cricchio, follows: 

G-ross Pathology . — The specimen consists of yellowish, fatty tumor tissue removed 
piecemeal. The largest piece is 6 cm. in its greatest diameter. The tumor has a 
semisolid papillomatous arrangement and a brainlike consistency. In a tube and a 
portion of the fundus of the uterus (uterine born), we find tumor tissue adherent 
to the serosa throughout. This is a low papillomatous, grayish-red growth. 

Microscopic. — ^I’’arious sections from the tumor show a rather loose growth of 
cells with many capillaries and thin-walled vessels. These cells vary from spindle 
shape to polyhedral with clear cj’toplasm containing numerous vacuoles, in some 
areas having slight resemblance to luteal cells, other areas appearing more like 
endothelium. The same type of cells are found throughout the tumor. There are 
some areas of necrosis and also hemorrhage with poljTnorphonuclear infiltration here 
and there. As to the cells themselves, they^ have either rounded or oval nuclei, which 
are hyperchromatic with red staining mrcleoli and have coarse chrorrratin granules 
distributed throughout. There is slight variation in the size of the nuclei. Mitotic 
figures are fairly frequent. The outlines of the cells are not readily made out. 
In some areas, however, we observe cells which are rounded or polyhedral and 
have clear vacuoles in the cytoplasm ; fat stains show the presence of lipoid droplets 
in some of these vacuoles, but comparison of the H. & E. stain with fat stain 
shows that not all of these vacuoles are fat, since the tumor is much more vacuolated 
than the fat globules and the fat stain indicate. The cytoplasm, besides being 
vacuolated, shows fine pink granules. Occasionally we find small trabeculae of adult 
connective tissue. These are thin and insignificant, the bulk of the tissue being 
made up of this atypical cell whose origin is somewliat doubtful.” 

The girl was given a full course of deep x-ray therapy immediately. Within 
two weeks following the operation a definite recurrence of the tumor could be pal- 
pated in the lower abdomen. This tumor continued to grow’ rapidly until the child 
died on Jan. 23, 1934, less than one year after the first symptoms were noted. 

Case 2. — H. K., 14 years of age, was admitted to the hospital on Jan. IS, 1937, 
complaining of mild intermittent pain of tw'o weeks’ duration in the lower part 
of the abdomen. She had also noticed a swelling in the left low’er portion of the 
abdomen. Her history w'as otherwise negative. The menarche was not yet estab- 
lished. 

On admission her temperature was 102.4® P.; pulse rate, 108, respirations, 24. 
She was undernourished. Examination of the head, neck, and chest was negative 
except for some evidence of rachitis. Examination of the upper abdomen was nega- 
tive. An irregular, firm, fixed tumor filled the lower half of the abdomen; this 
was not tender. On rectal examination the uterus was found to be displaced upward 
and to the right. The lower border of the tumor was palpable. At operation a 
tumor filling the lower abdomen and pelvis was found. This neoplasm was solid 
with cystic areas scattered over and through it. Small degenerated areas were 
bleeding. The tumor arose in the left ovary. The left infundibulopelvic ligament 
was edematous but not infiltrated. There was no gross evidence of extension. The 
tumor was excised with a rvide margin. The tube w’as removed and the cornu of 
the uterus was widely resected. Her convalescence was uneventful. 

The pathologic report following microscopic examination was teratoma of the 
ovarj’. The gross and microscopic description, as given by Dr. 0. A. Payne, is as 
follows ; 

Gross Pathology . — The specimen consists of an irregular mass with a smooth 
fibrous capsule, weighing 950 Gm. The whole mass is soft and nodular. On sec- 
tion the parenchyma shows numerous grayish-yellow masses of tissue which repre- 
sent degenerating cysts. Bits of bone are palpable throughout the tissue. Many 
varieties of tissue are seen. There is some hair. 

Mi^oscopio . — Section through the ovarian tumor shows a very bizarre structure 
containing elements from all three germ laj-ers. Throughout the structure consider- 
able amount of embryonal connective tissue is noted. Islands of cartilage are 
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Do^raes" (1921) collected 21 cases of ovarian tumor occurring since 1904. All 
cases were under ten years of age. None of these tumors were classified as solid 
teratomas. 

Weils reported 60 cases up to 1904 but did not classify any of them as teratomas. 

Harriss reported a very interesting case in 1917. A subsequent report was pub- 
lished in 1925, ten years after the original operation. In the 1917 report he listed 
21 cases of solid or cystic and solid ovarian teratomas which he found in the world 
literature. Twelve of these were of the solid type. In 1916 Seyforths assembled 
171 ovarian tumors occurring in children under 15, of which only 23 were classified 
as teratoma. Luftspringers reported 4 cases in 1916. Probable dupUcation in the 
report prevents an accurate estimation of the incidence of these tumors. Loeb and 
Levys (1932) estimated that there had been about 50 cases reported. Tins figure 
is as nearly correct as one can estimate today. 

The survival rate reported is low. The case reported by Pranks survived and 
was well for two and one-half years after operation. May and Butsch^ did not see 
their case at the time of the primary growth, but saw it after a recurrence had 
taken place. Presumably this ease did not survive. Of the 3 cases reported by 
Lanman,6 two died and one survived. Harris’s ease was alive and well ten years 
later. Of the 12 solid teratomas listed by Harris, 8 are known to be dead, one 
was alive and well for seven years, while 3 cases were reported too soon to be cer- 
tain of their survival. 

In Seyforth’so series 20 were operated upon; 11 died within six months, and 4 
had gone one year or longer without recurrence of the tumor. 

In summarizing the foregoing data, we have a total of 32 eases, includ- 
ing the 2 in this report, in which we know the outcome. Twenty-one, 
or 65 per cent, of these cases are known dead, while the other 35 per 
cent have survived from one to ten years. Any special condition which 
carries a mortality rate of 65 per cent is indeed serious.. The treatment 
needs careful consideration. 

In the review of the literature it was noted that tumors were prac- 
tically always pedunculated and the surgical treatment carried out was 
simple excision of the pedunculated tumor or adnexa on that side. The 
high rate of recurrence of tumor and death indicates that a more ex- 
tensive surgical procedure is indicated. These tumors are usually well 
encapsulated. There is ordinarily a well-formed pedicle; seldom is there 
any more than very fine adhesions to the surrounding organs. The find- 
ings of extension or gross metastasis is rare at the time of the first opera- 
tion. To all appearances when the abdomen is first opened the operator 
is dealing with a benign tumor, or at least one of very low malignancy. 
These observations, added to the fact that the patient is young, make it 
very difficult to proceed with radical surgery. 

The pedunculated tumor recurs at the site of the original lesion. 
Later it spreads from this area by extension as well as metastasis. How- 
ever, metastasis seems to be a late manifestation. This observation 
further emphasizes the need for wider excision at the time of removal of 
the primary growth. 

The effect of roentgen-ray therapy upon this type of tumor is de- 
batable. The only use of this form of treatment mentioned in the litera- 
was bj’ Franli.® He followed the surgical removal of the tumor in his 
patient with deep therapy. One and one-half years later the patient 
showed no evidence of recurrence of the growth. 

Pranks compared bis result with that obtained in a case seen in consultation. 
This patient also had a well encapsulated solid teratoma of the ovary which was 
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Inasmuch as the patient was feeling well she would not return for postoperative 
examination. She was finaUj' persuaded to come to the ofSee six months later. On 
abdominal examination a mass was palpated above the symphysis extending one- 
third of the distance to the umbilicus. The circumscribed tumor seemed movable 
and was not tender. There were no subjective sjmiptoms. 

A second operation was advised, but the patient did not come to the hospital 
until a month later. At this time the upper border of the tumor, as determined by 
abdominal palpation had extended one-half the distance to the umbilicus. At 
laparotomy on Sept. 8, 1937, a circumscribed solid and cystic tumor was found to 
have infiltrated and invaded the omentum and fundus of the uterus. There was 
also involvement of the sigmoid colon as well as many implants scattered over the 
pelvic peritoneum. Examination of the upper part of the abdomen was grossly' 
negative. As much of the tumor as possible was removed. The pathologic diagnosis 
was recurrent teratoma of the ovary. The gross and microscopic description, as 
given by Dr. C. A. Payne, is as follows: 

Gross Patholog'y . — The specimen consists of an irregular, lobulated, and cystie 
mass, weighing 476 Gm. The tumor appears to be circumscribed, but the, surface 
reveals many small cysts filled with a serous and mucinous fluid. On section the 
mass contains innumerable small cysts, composed of a light gray soft tissue wliich 
is hy’peremio and shows some hemorrhagic infiltration. This tissue is supported by 
strands of a more fibrous nature. In a few areas there is evidence of calcification. 

Microscopic . — Section through the tissue received in many areas reveals many 
gland spaces, some of which are lined by columnar epithelium and others are lined 
by squamous type of epithelium. Many- glands are markedly- distended and show 
degenerated leucocytes as well as epithelial debris. The stroma of the tumor is 
composed of very- embryonic connective tissue, many- areas of wMch show a myxom- 
atous ty-pe resembling the jelly of Wharton. Many islands of embryonic cartilage 
are noted throughout. Masses of squamous epithelium, which show mild degree of 
differentiation, are also noted throughout the tumor. Some portions of the tumor 
are extensively necrotic and infiltrated by- numerous red blood cells and polymor- 
phonuclear leucocytes. 

The patient was given a course of deep x-ray immediately, and again ten weeks 
later. Shortly before the second series of x-ray- treatments was given, ascites ap- 
peared. No masses were palpated in the abdomen until after the second course of 
treatments. The abdomen then rapidly filled with recurrent tumor tissue, and the 
girl died in February, 1938, fourteen months after she experienced the first subjective 
symptoms. 

DISCUSSION 

In discussing the treatment of solid teratoma of the ovary-, one should 
be familiar with its frequency and degree of malignancy. There are 
numerous papers in more recent literature concerning ovarian neoplasms 
of the young girl. These papers deal mainly with ovarian cysts, primary 
malignancies, or cystic teratomas. Many reports are not complete enough 
to allow one to judge whether the tumor is a solid or a cystie teratoma. 

Witzberger and Agerty-2 collected 63 cases of ovarian neoplasms occurring in 
girls under 11 years of age. They reviewed the world literature between the years 
1921 and 1937. Only one case cited was a solid teratoma. This case was reported 
in 1932 by Franks and will be referred to again. An additional case was reported 
by Mayo and Butsch^ in 1938. 

Loeb and Levys (1932) reviewed the literature on ovarian neoplasms occurring 
in the same age group. There was no reduplication of cases. From 1921 to 1931, 
they found 33 cases among which 3 can definitely be classified as solid teratoma of 
the ovary. One case was classified as a teratochorioepithelioma; the other 2 cases 
were reported from the Children ’s Hospital in Boston by Lanman.s In 1929 
Lanman reviewed the admissions to the surgical sei-vice of the Children’s Hospital 
m Boston during the preceding ten years. Of 12,260 children under 12 years of 
age who were admitted there were 5 u-ith ovarian tumors. Three of these had solid 
teratomas; the fourth, a cystic teratoma or dermoid; and the fifth, a solid carcinoma. 



A STUDY OP 107 CASES OF UTEEINE BLEEDING WITH 
ENDOMETRIAL BIOPSIES^' 

Gilbert P. Douglas, M.D., F.A.C.S., P.I.C.S., Birmingham, Ala. 

(From the Department of Gynecology and Obstetrics, Out-Patient Clinic, Hillman 
Hospital, and the Department of Gynecology of the Hillman Hospital) 

I N UNDERTAKING this study there were a number of factors to be 
considered, and to leave ont the rather statistical or prosaic phases of 
such discussion, the following are bi’iefly some of our findings in work 
extending over a period of about three years. 

These biopsies were obtained in the biops.y clinic of the Out-Patient 
Department of Gynecology and Obstetrics, Hillman Hospital, Birming- 
ham, Alabama. They were taken Avithout giving the patient an anes- 
thetic. We attempted to get four specimens from each AAmman at weeklj" 
intervals to study the different phases of the endometrium. This study 
was done on patients Avho had uterine bleeding or menstrual irregu- 
larities, and there Avere a great manj’- other patients aaIio Avere seen but 
their attendance aa^s not regular and they are not included in this group. 

Very fcAV of these patients came in AAuth any suspicion of having had 
an abortion or suspecting retained placental tissue, but Ave Avere surprised 
to find 15 patients, or 14 per cent of the 107 patients, shoAving placental 
tissue which accounted for the bleeding. This is a much higher per- 
centage than Ave Avould have believed unless the endometrial biopsies Avere 
taken to prove it. 

Of the different phases of the endometrium, AA’’e found there Avere 95 of 
the 267 specimens in the proliferative stage. The pathologist found 87 
in the early proliferative and 8 in the late proliferative phase. In this 
group 2 Avere found to be glandular hyperplasia and 3 to be glandular 
dysplasia and 2 polypoid hyperplasia. 

There Avere one case of cystic glandular dysplasia reported and 23 of 
atrophic endometrium present. 

This research Avas done, not primarily Avith the idea of malignancy, 
for AAdiere such is suspected Ave advise dilatation and complete curettage, 
but AA^e Avere interested to find that there Avere three cases, or 2.8 per 
cent, of the 107 cases. This Avas striking, and at the same time, stimu- 
lating to us to make a more careful study of all uterine bleeders. 

We noted that a great percentage of these patients AA^ho had irregular 
menstruation or bleeding Avere relieved after the 4 biopsies Avere taken 
Avithout any further medication. So certainly, there are a large number 
of bleeders AA^ho have this condition present due to endocrine imbalance 
or endometrial disturliance and the comparatively small amount of tissue 
AAdiieh AA’^as remoA^ed Avith the biopsy curette AA^as sufficient for them to 

*An abridgment of paper presented at the Tw^elfth Annual Meeting of the As- 

sociation of Obstetricians and Gynecologists, Indianapolis, Indiana, October 12, 1940. 
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removed surgically. She was not treated with x-raj'. The tumor recurred and the 
patient died. Frank believes that the x-ray treatments received by his patient 
were the deciding factor. 

Both cases that I have reported received roentgen therapy. In both 
instances there was clinical evidence of recurrence of the tumor before 
the x-ray was given. In the first case, the recurrence was proved to be 
extensive by the laparotomj'^ which had been performed a short time 
previously. The girl received one series of treatments anteriorly and 
posteriorly through ports covering the entire pelvis and lower abdomen. 
The rate of growth of the tumor was apparently not slowed and by the 
time the second series of treatments could have been started, the extent 
of the growth and the condition of the patient prevented it. 

In the second case, recurrence appeared before roentgen therapy was 
given. The girl was given as much x-ray as she could tolerate. The 
first series was given immediately after the second operation ; the second 
series ten weeks later. Ascites developed two months after the first 
series of x-ray. No masses were palpable in the abdomen at that time. 
However, shortly after the second series of treatments were given, a 
mass was present in the lower abdomen. The ascites continued to de- 
velop more rapidly as the lesion progressed. 

We have no evidence in either case reported that the x-ray had anj’’ 
effect upon the tumor growth. For this reason, we question the efficacy 
of deep therapy in this form of growth. We agree with Frank® that 
these cases should be given x-ray in therapeutic amounts immediately 
after the primary operation. How effective x-ray will be in preventing 
a recurrence we do not Imow, but we do not believe it is beneficial after 
recurrences are present. We believe that more emphasis should be 
placed upon a wider excision of the original growth. This means re- 
moval of all the pelvic viscera as widely as the operator’s experience 
allows him to dissect. The operation should then be followed by x-ray 
in the amount compatible Avith the patient’s age and size. Girls 
with teratoma should be treated in a manner similar to adult women 
with carcinoma of the ovary. 

SUMMARY 


1. The solid teratoma when found in the ovary of the young girl is 
extremely malignant. 

2. The literature is briefly reviewed and 2 cases of teratoma are re- 
ported. 

3. The cure of this tumor depends upon complete surgical removal. 

4. Our experience with the roentgen ray has not been encouraging. 

5. These tumors should be treated similar to other malignant tumors 
occurring in the ovary. 

I am greatly indebted to Dr. J. P. Pratt for his suggestions in the preparation of 
this manuscript, and to Dr. F. AA^ Hartman for the preparation and description of the 
photomicrographs. 
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In this group of women there were 70 gravidas and 37 nongravidas. 

One point of interest was the number who had positive Wassermann 
reactions: there were only 7.1 per cent of these including. both colored 
and white. It is not our opinion that the positive Wassermann reactions 
had a veiy great deal of bearing as a causative factor in the bleeding of 
these patients. Of course, there might have been some who had con- 
stitutional upsets that Avould have caused bleeding such as you find with 
other types of anemia. 

All of these specimens were olitained by the use of the suction curette ; 
we preferred this to the ordinary bite curette, for we are able to obtain 
more tissue and go over a larger endometrial area than Ave probably 
would with an ordinary bite curette. 

It has lieen instructive to observe some of these eases over a period 
of more than three years which has enabled us to keep up ivith their 
menstrual history and have noticed that without treatment, other than 
the biopsy, they are corrected and umuld go for a number of months Avith- 
out anj'' other menstrual distui’banee. 

Some of these eases have shoAAm decided changes in the amount of 
endometrial tissue after the administration of one of the gonadotropic 
substances. So, certaiidy, tliere is a place for their use in these bleeding 
eases if a proper diagnosis has been reached. But it is quite essential to 
study the endometrial tissue before administering the gonadotropes. 

There has been a marked decrease in the number of bleeding patients 
admitted to the Hillman Hospital for dilatation and curettage since 
this biopsy clinic has been going; for the majority of them Ave are able 
to diagnose and give such treatment in the clinic so they do not liaA’-e to 
be admitted. It is Avell to have some means of a clearing house for these 
patients before admission. Naturally, Ave have a large number in a 
charitable institution, such as this. The daily aA^erage for the hospital 
for 1939 AAms 337 patients Avith a bed capacity of 450. 

Of the endometrial biopsies there AA'ere 23 specimens Avhich shoAved 
atrophic endometrii, AA^hich indicates that a number bleed eA'-en though 
the endometrium is of the atrophic tj'pe. 

The hope for correct treatment lies in the accurate diagnoses, and 
much can be done in tlie study of uterine bleeders of the nonmalignant 
type. When Ave are able to do assays more generally to determine as to 
AA’’hether there is an excess or deficient amount of estrogenic or gonado- 
tropic substance in the system, we shall be able to knoAv more hoAv 
to prescribe for our patients ’ needs. 

While AA'^e are going through this process of investigation, Ave should be 
less prone to radical surgery unless there is pathology such as malig- 
nancy, fibroids or other trouble that cannot be corrected Avith medical 
treatment. If Ave aagII properly discuss the prognosis AAoth these patients, 
letting them knoAV that these are tedious conditions to deal Avith and 
requii’e time, not only for several montlis but a year or so, they Avill 
be more cooperative and help us a great deal. 

I feel that in all cases of uterine bleeding basal metabolism tests 
should be done, because there are many Avomen Avho have thyroid. 
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Table I. One Hundred Seven Cases, Total Biopsies 267 



PROLIFERATIVE PHASE, 
LATE AND EARLY 

SECRETORY PHASE, 

LATE AND EARLY 

HYPERPLASIA OP 
ENDOJIETRIUM 

GLANDULAR HYPER- 
PLASIA 

POLYPOID HYPER- 
PLASIA 

endometrial GLANDU- 
LAR DYSPLASIA 

CYSTIC GLANDULAR 
DYSPLASIA 

PLACENTAL TISSUE 

MALIGNANT ADENOMA 

ATROPHIC 

endometrium 

Number of bi- 
opsies 

95 

95 

28 

2 

2 

3 

1 

15 

3 

23 

Per cent of to- 
tal biopsies 

35.5 

35.5 

10.4 

0.74 

0.74 

1.08 

i 

0.3 

5.5* 

1.08t 

8.6 


•This is the per cent of total 267 biopsies taken. (The per cent of placental tissue 
found in 107 cases was 14 per cent.) 

tThis is the per cent of total 267 biopsies taken. (The per cent of maiignancies in 107 
cases was 2.8 per cent.) 

Iiecome regular. There are a great many who have endometrial tissue 
at different stages of development at the same time and to have this 
tissue removed in a sense regulates or starts the stages of development 
equally. 

We felt that one of the best times to obtain these specimens, as far as 
giving information is concerned, is about the time menstruation is over 
as we would come nearer getting the basal cells for study, but we ob- 
tained them at weekly intervals regardless of the stage of the menstrual 
cycle. 

The average age of this number of patients was thirty-eight years, the youngest 
fourteen and the oldest sixtj'-nine. One of the older patients who had continued bleed- 
ing after the biopsies were made with report of endometrial hyperplasia, was ad- 
mitted to tlie liospital and a laparotomy was done, finding the uterus was rather 
normal in size, and ovaries very slightly enlarged, but with history of bleeding, 
liysterectomy was done, also bilateral oophorectomy. On microscopic examination 
patient was found with granulosa cell tumor of the ovarjL 

The average number of biopsies in this series of study was 2.4 per patient with 
the total ranging from 1 to 24 biopsies to each patient. 

In the past we have been prone to overlook the ovaries of uterine 
bleeders too frequentljL Cystic ovaries or other pathology, such as 
granulosa cell tumor cases of the ovarjq is often the controlling factor, 
in fact the whole cause. 

With the study being made on the endometrial tissue if we could do 
a laparotomy at the same time with resection of these presumably simple 
cysts in the ovarjq as well as some of the solid tumors of the ovary, this 
would prove of very great value. 

In consideration of the race as to white and colored, there were 75 
whites and 32 colored individuals in this series, which is interesting, for 
in our general gynecologic clinic we have a rather high percentage of 
colored patients and a great many of them have fibroids, so you see the 
incidence of bleeding with fibroid is less than the bleeding which oc- 
curs with the endocrine disturbances. 


THE THEEAPEUTIC VALUE OP TUBAL PATENCY TESTS IN 
STERILITY AND INFERTILITY^^ 

jMichael L. Leventhal, M.D., and Ernest M. Solomon, M.D., 

Chicago, III. 

(From Ihe Gynecologic Departments of Northwestern University Medical School and 

the Michael Beese Hospital) 

T he determination of tubal patency is accomplished by two well-es- 
tablished methods : the insufflation of gas and the injection of iodized 
oil. Transuterine tubal inflation was first performed by Rubin in 1920 
as a means of testing tubal patency, and the use of iodized oil in casual- 
izing the Fallopian tubes was first reported by Heuser in 1924, although 
previously (1914) Carj'- attempted hysterosalpingography using collargol 
as the radiopaque substance. From the use of these methods as exclu- 
sively diagnostic procedures, their therapeutic value soon became evident. 

In 1932 Eubin collected 764 cases of pregnancj' from the literature, all of 
whicli were attributed to the effects of insufSation. In' his own series, 17.5 per cent 
of those patients who were insufBated for sterility became gravid. His results were 
particularly noteworthy in 570 cases in which were demonstrated some organic ob- 
struction to tubal patency, such as adhesions or strictures. Of this group, 123, 
or 21.6 per cent, became pregnant. Eubin concludes that tubal insufflation has a 
definite therapeutic value in sterilitj’. This is attested bj’ the actual improvement 
in tubal patency and function during repeated insufflations and the pregnancy which 
follows shortly afterward. He condemns the use of lipiodol as dangerous, and 
limits its use to those cases where insufflation reveals the presence of closed tubes 
or high-grade obstructions. However, in 9 of his eases wliere gas insufflation re- 
vealed nonpatency, lipiodol succeeded in passing the fimbriated end. On the other 
hand, patency was demonstrated to gas but not to oil in 8 patients. The literature 
is replete with many other reports substantiating the therapeutic value of insuffla- 
tion. Series of case studies have been reported by King (11.6 per cent), Chatillon 
(15.2 per cent), Bonnet (18.4 per cent), Violet (6 cases), and Mintz. The latter 
found that diathermy combined with insufflation exerted a curative effect upon some 
chronically diseased tubes, leading to restoration of patencj' and subsequent preg- 
nancy. Of 44 cases, patency was re-established in 25, and in the latter 9 pregnancies 
occurred. Stein and Leventhal, in analyzing 300 sterile couples, reported 26.3 per 
cent pregnancies out of 57 infertile couples treated by pertubation alone, the preg- 
nancies occurring immediately to more than one 3 ’ear after the test. 

The value of oil instillation as a therapeutic measure and its 
superiority to gas insufflation is supported by manj^ authors, especially 
the French, who were the first to recognize the therapeutic effect on 
sterility of iodized oil used in hysterosalpingography. 

In 1936 Prancillon-Lobre and Dalsace reviewed the results obtained with hystero- 
salpingography in 585 cases of sterilitj' collected over ten j'ears. Of this number, 
434 showed patencj' to one or both tubes, and 89, or 20.5 per cent, conceived. In 6 
cases pregnancy supervened even though the tubes were impermeable to oil. The 

‘Presented at the Twelfth Annual Meeting of the Central Association of Obstetri- 
cians and Gynecologists, Indianapolis, Ind., October 12, 1940. 
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either hypo or hyper conditions, in whom, if properly diagnosed and 
treated, the bleeding can be eoz-reeted. 

The study of these bleeders as to decades is shown in Table II. 

The ages of the patients with malignant conditions were 26, 51, and 
59 years. Slalignancy is no respector of persons or age, so Ave should not 
let a patient Avho is bleeding go Avithout a thorough examination, re- 
gardless of AA^hether she is of the younger or older group. 

Table II 


1 

10-20 5 ’ears 

7 

2 

20-30 j'ears 

32 

3 

30-40 years 

39 

4 

40-50 J’ears 

17 

5 

50-60 J'ears 

10 

6 

60-70 years 

2 


We are ATry much gratified in the findings of these patients AA^hose 
condition AA’^as in tlie earlier stages, and if aat are more diligent in doing 
biopsies early, aat aa'III find more of these malignancies at a stage in 
AA’-hich something can be done for them. 


SUJIMARY AND CONCLUSIONS 


1. An examination of the endometrial tissue is of great importance, 
as it closely reflects the functional activity of the ovaries in most cases 
of abnormal bleeding. 

2. A diagnosis of irregular menstruation as a pathologic condition 
should always be made Avitli a great deal of hesitancy, oAving to the 
variation of the cycle of normal individuals. 

3. The menstrual cycle is definitely under the control of the endocrine 
s.ystem. The most fundamental glands bearing relation to this function 
are the anterior hypophysis, the OAmries, and the thyroid. 

4. In this stud}^ of 107 cases over a period of tliree years, the average 
age Avas 38, the youngest 14 and the oldest 69. 

5. The average number of biopsies AA^as 2.4, ranging from 1 to 24 to 
each patient. 

6. The number of positive Wassermann reactions AAms 7.1 per cent, 
including both AA^iites and colored. In our opinion this was no factor in 
the cause of bleeding. 

7. There Avere 75 AAdiite and 32 colored patients. 

8. The incidence of malignancies found in this group unsuspected 

Avas 3, or 2.8 per cent, of the 107 cases, ages of patients being 26 51 
and 59 years. ’ ’ 

9. There were in this group 15, or 14 per cent, Avho had retained 
placental tissue. 


Pathologry. and other 
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Tlie tubal patency test, using carbon dioxide or lipiodol or both, was performed 
on 165 patients. Eliminating those patients from this group in wdiich male de- 
ficiencies and definite glandular d 3 'scrasias were factors, tliere remained 133 pa- 
tients in whom the importance of tubal insufflation or oil instillation as a therapeutic 
measure could be evaluated. Of tliese 133 patients, 114, or 85.7 per cent, demon- 
strated patencj' of one or both tubes to gas or oil, and of the latter, 51, or 45 per- 
cent, became pregnant. Nineteen, or 14.3 per cent, demonstrated no patency, and 
only 3 of these, or 15.8 per cent, became pregnant. Thus 54, or 40.8 per cent, of 
the entire group of 133 patients became gravid. The average duration of marriage 
in the successful group was 3.8 jmars as compared with 5.2 j'ears in the unsuccess- 
ful group, and the duration of sterilitj’- in the two groups was 1.7 years and 3.0 
j-ears, respectively (Table I). 


Table I. Analysis of 133 Patients in Whom the Therapeutic Value op the 
Patency Test Could Be Estimated 



NO. 

1 

AGE 

(avg.) 

MARRIED 

(AVG.) 

DURATION 1 
STERIL- 
ITY 

PATENCY + 

PATENCY - 

Pregnancy 

54 

(40.6%) 

27.7 yr. 

3.8 yr. 

1.7 yr. 

51 

3 

No pregnancy 

79 

(59.4%) 

31.2 yr. 

5.2 yr. 

3.0 yr. 

63 

16 

Total 

1 133 I 




114 (85.7%) 

19 (14.3%) 


In 38, or 28.5 per cent, of the patients pregnancj’ occurred within two months 
of the patencj’ test. Some other form of therapy which might liave been responsible 
for a cure of sterility was employed on 10 patients in this group, 7 having had 
cervical cauterization for erosion and endocervicitis, and 3 tliyroid therapj’, even 
though the basal metabolic rates were within normal range. The cauterizations 
were done six months or more before the patencj' test. Generally accepted criteria 
by which the responsibility of insufflation maj’ be estimated include pregnancy 
within two months and the absence of other therapeutic measures. Since 28 patients 
in our series met these requirements then 31.5 per cent of the patients on whom the 
tubal patency test was performed became pregnant, the pregnancy being attributed 
directly to the procedxire. Purtlier support for the therapeutic value of the patency 
test in these cases is added bj' the fact that the average duration of sterility was 
1.7 years and the average duration of marriage for the group was 3.8 years. The 
longest duration of marriage was thirteen j'ears and the shortest was one year. The 
longest duration of sterilitj' was nine j'ears and the shortest was six months. Of the 
28 successful patients who became pregnant within two months, and on whom no 
other form of therapy was used, 14, or 50 per cent, conceived immediately without 
an ensuing menstruation; 23, or 82 per cent, conceived within one month of the 
patency test. There w’ere 6 patients in the successful group, or 15.8 per cent, who 
had some associated pathologic condition (Table II). One had fibroids, 2 had a 
third degree retroversion of the uterus, 2 had a liistory of previous febrile abortion, 
and 1 had a previous pelvic laparotomy. In one patient who had a previous septic 
abortion, no patencj' was demonstrated with either gas or oil, and in the other, gas 
did not pass through, but the oil entered the peritoneal cavity after twenty-four 
hours. In the 2 patients who exhibited third degree retroversion, the tubes were im- 
pervious to gas and demonstrated patencj' to oil onlj’ after twentj’-four hours. The 
incidence in the group that failed was 44.3 per cent. Table III demonstrates 
the relationship of the patency test to pregnancy and associated pathology in the 
133 cases. Of the 63 unsuccessful cases with positive patencj’, 27, or 42.5 per cent, 
had associated patliologj'. Thus the factor of associated pathologic conditions is 
an important one in influencing the therapeutic effect of insufflation and oil instilla- 
tion. The associated pathologic conditions, encountered in the order of their fre- 
quency, included previous pelvic laparotomy, fibroids, previous febrile abortion. 
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authors conclude that if a sterile woman has one tube patent, she has one chance 
in five to become pregnant after hysterosalpingograph}'. Eobins and Shapira did 
uterotubography in 330 patients with sterility. In 133 of this group in whom one or 
both tubes were found or caused to be patent, 32 per cent became pregnant. Other 
authors who have reported cures of sterilitj' following oil instillation are White 
(32.5 per cent), Beclere and Praneois (IS per cent), Volk (25 per cent), Wilson 
(26.3 per cent), Brault and Tizon (26 per cent), and Schultze (25 per cent). Most 
of these declare that the risks associated with lipiodol are not greater than with 
carbon dioxide, and the therapeutic results are better with the former. 

The method we used in the investigation of sterilit}- is as follows: We 
thoroughly investigated the patient complaining of sterility for extrapelvic factors, 
such as foci of infection, chronic debilitating diseases, and glandular dyscrasias. If 
vestiges of recent pelvic inflammatorj’ disease are not found and if the cervix dis- 
plays no evidence of infection, the patient is instructed to report to the office on a 
date approximating the time of ovulation (figured in accordance with the cycle). 
She is also instructed to have normal coitus just before the office appointment. 
Material for a Buhner postcoital sperm test is obtained bj' aspirating some cervical 
mucus with an “asepto” syringe. The cervical mucus just within the external os is 
then removed following liquefaction with caroid powder; and after drj-ing the ex- 
ternal os cervix and vaginal vault with cotton pledgets, a 2 per cent aqueous solu- 
tion of mercurochrome is applied topicall 3 -. The direction of the cervical canal is 
determined with a sterile uterine sound, and the Stein self-retaining cannula is 
inserted. Carbon dioxide is insufflated transuterinety under low pressure, using the 
Eubin apparatus with manometric control. The tubes are declared impermeable to 
gas if no patencj’ is demonstrated after three attempts up to 200 mm. Hg pressure. 
We have noticed no ill effects or infections which could he attributed to the •pre- 
liminary intercourse, and feel that this routine is probably a factor in the high per- 
centage of pregnancies which followed insufflation in our series of cases. If the 
tubes are not patent to gas, the patient is instructed to report for lipiodol instilla- 
tion within the following day or two. This examination is carried out in the hospital 
x-ray department and serial roentgenograms are taken, including a twenty-four- or 
forty-eight-hour film if no patency is shown initially. If lipiodol instillation fails 
to reveal any tubal patency, it is repeated in two months. In cases of tubal closure, 
the x-ray demonstrates the site of obstruction and is invaluable in selecting cases 
suitable for surgical intervention. In a few eases in our series where tubal obstruc- 
tion was encoxmtered, one ampoule of surgical pituitrin was administered hj^po- 
dermically with the instrument in situ in an attempt to overcome adhesive closure 
by increasing intracavitarj- pressure. In some instances the presence of intrapelvic 
pathology was questionable and pneumoroentgenographj' was performed using the 
combined method of Stein and Arens. In these cases pneumoperitoneum was always 
attempted by the transuterine route first and lipiodol was instilled unless contra- 
indicated. 

ANALYSIS OP CASES 

Between January 1, 1930, and January 1, 1940 (ten years) 285 
patients complaining of sterility or infertility were thorouglily investi- 
gated in our private practice. A critical analysis of these cases was 
undertaken in order to evaluate the importance of tubal insufflation and 
oil instillation as therapeutic measures. In the entire group of 285 
patients, considering all etiologic factors and all tj^pes of treatment, 
conception occurred in 88, or 31 per cent. Not every patient who con- 
sulted us for sterility had a patency test performed. When an obvious 
cause was discovered at the initial examination, it was treated first. 
Thus, chronic endocervicitis with erosion or eversion was encountered 
in many instances, and its eradication bj- cauteiy Avas followed not in- 
frequently by conception. 
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of associated pathology in the successes in this group adds further weight to the 
role of lipiodol in overcoming tubal d 3 'sfunetion and obstruction. This was further 
illustrated in 3 of our successful eases where the tubes showed no patencj' to either 
gas or oil. One patient had a previous febrile abortion, and examination revealed 
a third-degree retroversion. Patency to gas failed on two occasions. Two oil in- 
stillations done four months apart failed to show ‘ ‘ spill ’ ’ after fortj'-eight hours. 
After the second instillation pregnancy occurred without an ensuing menstruation. 



Pig'. 1 . — (Case 1.) Illustrating closure of tubes at the fimbriae. Previous gas 

insufflation negati'v'e. 


The second case, ■with a third-degree retroversion, failed to show patencj’’ to oil 
on two occasions, and pregnancj^ followed within three months of the last test; and 
the third, after three negative results with oil, conceived over one j’ear later. 
These cases demonstrate as prima facie evidence the curative role of lipiodol in- 
stillation in the treatment of sterility. 

Other illustrative case reports include the following: 

ILLUSTRATIVE CASES 

One patient, C. H., who was married nine j-ears and was sterile seven j-ears had 
three previous positive patencies performed with carbon dioxide in the past six 
3 'ears. Instillation of lipiodol was followed within three months bj' pregnane}'. 

Mrs. T. B., was married thirteen years and sterile for nine years. The tubes were 
nonpatent to gas in three attempts to 200 mm. Hg pressure. Oil instillation the 
following day revealed the tubes patent to the fimbriated ends, and "spill” was noted 
after twenty-four hours. Pregnancy occurred without an ensuing menstruation. 

Pregnancy occurred within two months in Mrs. J. P. who showed the same find- 
ings as Mrs. T. B., after a period of sterility of eight years. 

Mrs. L. P., married 3 years, complained of sterility for one and one-half years. 
The Huhner and patency tests showed normal sperm, but no patency to gas. The 
following day, insufilation was again attempted and was found negative. Instillation 
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Table II. Analysis of Pregnancies Within 2 Months of Patency Test 

(38 Patients) 



NO. 

OTHER 

THERAPY* 

NET 

RESULTS 
133 CASES 

AGE 

MAR- 

RIED 

STERILITY j 

i 

ASSOCI- 

ATED 



CAU- 

TERY 

THY- 

ROID 

NO. 

^ 1 

1 

(AVG.) 

(AVG.) 

DURA- 1 

TION 

pri- 

mary 

SEC- 

ONDARY 

PA- 

THOLOGY 

Pregnancy 

stat. 

17 

3 

0 

14 


29 yr. 

4.0 yr. 

1.6 yr. 

12 

5 

1 

4 

Pregnancy in 
I month 

112 

2 

1 

9 

17.3 

28 yr. 

4.0 yr. 

1.7 yr. 

11 

m 

1 

Pregnancy in 
2 months 


2 

2 

5 

— 

26 yr. 

3.3 yr. 

1.8 yr. 

m 

■ 

1 

Total 

1 38 

1 10 1 

128 

Kom 

27.7 

3.8 yr. 

,1.7 yr. 


1 8 

6(15.8%) 


*The average time by which cautery preceded insufflation in the 7 patients was 6 


months. 

The B.M.R. rate was normal in the 3 patients who received thyroid therapy. 


Table III 


Associated Pathology in Patients Treated by Pertubation (133 Cases)* 


patency 

COj AND LIPI- 
ODOL 

SUCCESSFUL 

(PREGNANCY) 

FAILURE (NO PREGNANCY) 

TOTAL NO. 

ASSOCIATED 

PATHOLOGY 

TOTAL NO. 

ASSOCIATED 

PATHOLOGY 

CO, + 1 

22 

5 or 22.7% 

30 

12 or 40.0% 

CO, -t Oil -1- 

15 

2 or 13.3% 

20 

10 or 50.0% 

CO. + Oil - 

1 

0 

5 

3 or 60.0% 

CO, - Oil -t- 

13 

7 or 53.9% 

7 

2 or 28.7% 


3 1 

3 or 100 % 

7 

6 or 85.7% 

CO, - 

0 

0 

9 

2 or 22.2% 

Oil -1 

0 

0 

1 

0 

Total 


17 or 31.4% 


35 or 44.3% 

Patency + 


14 or 27.5% 


27 or 42.5% 

Patency - 


3 or 100 % 


8 or 50% 


•In order of frequency: previous pelvic surgery, fibroids, previous febrile abortion, 
adnexitis, retroversion, ovarian cyst, previous ectopic pregnancy, previous puerperal 
sepsis. 


adnexitis, retroversion, ovarian cyst, previous ectopic pregnancy, and previous 
puerperal sepsis. Even witliout any obvious palpatory findings, previous pelvic 
surgery and previous septic abortion were included, because witli these conditions 
there may occur functional changes in the Fallopian tubes and indiscernible ad- 
hesions. It is to be noted that the incidence of associated pathologj' is greater in 
the series of failures than in the successes with the exception of 2 groups in the 
successful series; namely, where the tubes were nonpatent to gas but patent to oil, 
and where nonpatency was demonstrated with both agents. This demonstrates the 
value of the test in overcoming tubal obstruction. 

A total of 42 per cent of all the patients in whom the tubes were patent to gas 
alone or gas plus oil became pregnant (37 of 87). A positive illustration of the 
therapeutic value of insufilation alone is demonstrated by one patient in our series, 
who conceived immediately after the Huhner and patency tests on two occasions three 
years apart. Preceding each test, there was a one-year period of infertility. In 
six instances where the tubes were patent to gas but nonpatent to oil, pregnancy oc- 
curred only once. Thirteen of 20 patients who demonstrated no patency to gas 
and who later evidenced patency to lipiodol became gravid; whereas none of 9 
patients who were negative to gas and on whom there was no follow-up with oil 
conceived. This observation may be interpreted as evidence for the superiority 
of lipiodol instillation over insufflation in the cure of sterility. The high incidence 




























Fig-. 2.~(Case 1.) Demonstrating final patency after twenty-four hours as sho-ivn 

by intraperitoncal "spill.” 
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iXeft tuJbe 
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CASE 2 


Fig. 3.— 
patency 


(Case 2.) Right cornual closure and left fimbrial closure to lipiodol. Nc 
aemonstrated to gas. Acute suppurative appendicitis seven years previously. 
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of oil diselosed patency to the fimbriated ends, and twenty -four hours later ‘ ‘ spill ’ > 
was noted (Figs. 1 and 2). There were 13 such patients in whom pregnancy oc- 
curred within two months of the te.st. 

Mrs. A.. G., married two j-ears and .sterile one year, had an appendectomy for 
acute suppurative appendicitis seven years previous!}'. On June 13, 1939, insuf- 
flation following coitus revealed no patency with three attempts to 200 mm. Hg 
pressure. On July 8 lipiodol instillation showed the right tube closed at the 
cornua and the left tube open to the fimbria (Fig. 3). A thirty-minute film showed 
a left hydrosalpinx (Fig. 4); a slight “spill” was demonstrated on the twenty- 
four-hour film (Fig. 5). The patient became pregnant two months later. The 
etiologic factor in tubal closure in this case was probably acute appendicitis. 



Fig. 8. — (Case 3.) Illustrating the final passage of oil into the peritoneal cavity 

(thirty-hour film). 


Mrs. M. P. was married one year and complained of sterility of six months’ dura- 
tion. Bimanual examination revealed a third-degree retroversion and adnexal tender- 
ness. On Oct. 31, 1939, the tubes were negative to gas insufflation. On November 2 
lipiodol instillation revealed a bilateral hydrosalpinx without evidence of “spill” 
(Figs. 6 and 7). A thirty -hour film showed marked bilateral “spill” (Fig. 8). 
Nine days after this procedure, the patient developed severe pain in the lower ab- 
domen and a fever. Bimanual examination revealed a left adnexal mass, which 
was tender, fixed, and as large as the uterus. In spite of this, the patient conceived 
without an ensuing menstruation, and at eight weeks, the inflammatory mass had dis- 
appeared. At the examination six weeks after a normal confinement, the pelvic status 
was normal. This case illustrates the concomitant occurrence of pregnancy with 
the lighting up of an old pelvic inflammatory process, and demonstrates the value of 
oil in overcoming tubal obstruction. 


DISCUSSION 

The effect produced by insufflation which makes possible ensuing preg- 
nancy may be explained ahnost entirely on a mechanical basis. The 
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Pig-. 7.— (Case 3.) Film taken thirty minutes after film shown in Fig-. 6 and 
uemonstratmg a greater accumulation of oil In the dilated fimbriae. No true evidence 
of Complete patency. 
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Rabbiner condemns the routine use of lipiodol and quotes several case 
reports by others showing the dangers encountered. On the other hand, 
many competent observers favor lipiodol over gas insufflation in de- 
termining tubal patency. Robins and Shapira studied the value of 
hysterosalpingography in 1,000 cases. They state that it gives much 
more information than insufflation and is attended with no harm in 
properly selected eases. Thej’- noted many instances where oil showed 
the tubes to be patent where gas could not pass through them. On 
repeating the insufflation subsequently they met with failure. They 
proved that oil has a therapeutic value in sterility by noting in autopsy 
specimens that under ordinary pressures, oil released adhesions and 
straightened out kinks of the tube. In 1,000 cases the only morbidity 
attributed to the instillation was the rupture of a large hydrosalpinx. 
The authors conclude that lipiodol does not harm the normal mem- 
lirane of the uterus and tubes and does not set up peritoneal irritation. 
This view is shared by man 3 ’^ others. White states that lipiodol seems 
to be of greater use than gas in the treatment of sterility, because the 
heavier oil exerts a more constant and prolonged hj^drostatic pressure. 
Stein encountered no pelvic abscess nor any demonstrable morbidity in 
over 500 cases of lipiodol imstillation. Reis and DeCosta did histologic 
studies on 30 Fallopian tubes removed at laparotomj'^ whieh had been in- 
jected with lipiodol at varying periods before operation. In no instance 
could tliej’- demonstrate foreign bod.v reaction. 

In our series the value of lipiodol, after failure of insufflation to 
demonstrate patenej’", has been repeatedty shown. The successes have 
occurred under circumstances which point to the procedure as the 
therapeutic agent. We have used lipiodol in 85 cases of sterility and 
have noted the production of morbidity in onlj'^ one patient, who de- 
veloped an acute exacerbation of an old pelvic inflammatorj’- process 
(Case 3). We believe that if contraindications are scrupulousty ob- 
served, the use of lipiodol is attended bj' negligible morbidity. The dis- 
covery of a more readily absorbable radiopaque substance would un- 
doubtedlj'' diminish the ill effects described in manj^ reports where 
lipiodol has remained in situ in enclosed cavities over prolonged periods. 

SUMMARY AND CONCLUSIONS 

1. Observations are recorded based on the investigation of the tubal 
patencj’- test as a therapeutic measure in sterility. 

2. In a series of 133 patients in whom the patencj^ test could be 
evaluated, 54, or 40.6 per cent became gravid. 

3. In 114, or 85.7 per cent, of the patients where patenej’’ in one or 
both tubes was demonstrated, 51, or 45 per cent, conceived. In 19, or 
14.3 per cent, of the patients in Avhom no patencj^ was demonstrated to 
gas or oil, 3, or 15.8 per cent, conceived. 

4. Twentj^-eight, or 21.5 per cent, patients became pregnant within 
tvm months of the test, the pregnanej’^ being attributable directty to the 
procedure. 

5. Coitus immediately preceding insufflation probabty added to the 
high percentage of successes and Avas attended b^^ no ill effects. 
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restoration of partial or complete patency in diseased tubes lias been 
repeatedly demonstrated. It is not uncommon to encounter cases of 
tubal stenosis in which successive insuiBations, either immediately or 
after an interval, show definite reduction in the pressure level at which 
patency becomes manifest. Obstructions such as inspissated mucus with- 
in the tubal lumen may be expelled, a tortuous tube may be straightened, 
and adhesions may be broken down. All tliese actions have been observed 
at laparotomy during which transuterine insufflation was performed. 
The peristaltic muscular action of the tube is stimulated bj^ insufflation in 
a manner similar to the boivel stimulation brought about by intralumenal 
distention. This increased muscular activity enhances fertilization. 
Other factors which must be taken into consideration are the dislodgment 
of the cervical mucous plug by the cannula; ovulation induced by the 
mechanical stimulation of the cervix; and, if done, after coitus, the up- 
ward thrust of sperm into the uterine secretions toward the uterotubal 
ostia. 

The value of pertubation in curing sterility is especially demonstrated 
in patients where some associated pathologic process causes intei’ference 
with tubal function. In Rubin’s series of cases (1932) partial obstruc- 
tion or nonpatency was noted in 60 per cent of those wlio had had 
appendicitis, in 58 per cent of those witli fibroids, in 82 per cent of 
those mth a residual tube following ectopic pregnancy, and in 65 per cent 
of those with retroversion. As previously noted (Rubin), 21.6 per cent 
of a group of 570 patients with sterility who had some organic inter- 
ference with tubal patency, became pregnant. Associated pathologic 
conditions which may have produced tubal obstruction in our series 
have been analj^zed and presented in Table III. It is interesting to note 
that there were 2 patients in our series with third-degree retroversion 
in which no patency was demonstrated to gas or oil, but who nevertheless 
conceived, one without an ensuing menstruation and one within three 
months of the test. Two other successful patients with third-degi’ee ret- 
roversion showed no patency to gas, and lipiodol “spill” was noted onl}^ 
after twenty-four hours. The value of oil in eventually overcoming 
tubal obstruction in these cases cannot be overlooked. Retroversion of 
the uterus is not uncommonly associated with sterility. Bonney has 
suggested that in some instances of retrovei’sion, kinking of the tubes 
occurs, which may later become permanent due to organic shrinkage 
of the mesosalpinx. Examples of pregnancy following the patency test 
in patients with previous pelvic operations, previous appendicitis, and 
previous induced abortions were included in our series. 

The relative value of gas insufflation and oil instillation has been the 
subject of much controversy. Rubin favors insufflation and uses lipiodol 
only occasionally. In 3,600 insufflations he found no serious complica- 
tions, whereas in 132 cases with lipiodol instillation he noted 6 patients 
with mild peritoneal reaction and 3 who developed pelvic abscesses re- 
quiring operative intervention. King favors gas insufflation which he 
used in 300 reported cases Avithout mishap and reserves the use of 
lipiodol for eases Avhere extra information is needed in closed tubes. 
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pregnancies resulted witli two repeat pregnancies following subsequent lipiodol in- 
jections. Where tubes were normal but uteri were abnormal (9 patients: didelphic 
uterus 3, postoperative inversion 1, and submucous fibroma 5), 3 pregnancies resulted. 

The age of 5 patients was beyond 40 years, and not any of these became pregnant. 
Two husbands were sterile. Ten patients had closed tubes. After considering 
all patients in whom pregnancy might occur, we find in this last group that 48, 
or more than 50 per cent, became pregnant following lipiodol injections. From the 
time of the lipiodol injection to the last menstrual period in 35, or 70 per cent, of 
the pregnant patients, less than one month up to four months intervened. To me 
this is the best proof of the efficacy of the procedure. 

DE. J. MILTON SINGLETON, Kansas City, Mo. — I wonder whether the writ- 
ers do not feel that the time of insufflation, immediately or shortly after coitus, might 
not lead to increased incidence of ectopic and ovarian pregnancy. I have selected for 
my insufflations the fourth or fifth day after menstruation, when there is no danger 
of blowing the sperm up into the tube and consequent danger of producing an 
ectopic pregnancy. 

I believe with the widely increasing use of vaginal plugs at menstruation that 
we are going to see a marked increase in the incidence of retrograde menstruation, 
chemical salpingitis, and hence in the incidence of sterility. 

DE. SOLOMON (closing). — We do not believe that there is a higher incidence of 
ectopic pregnancy following the therapeutic use of gas or oil. In our series there 
were two instances of tubal pregnancy following pertubation. 

We do not believe that lipiodol is irritating to tlie peritoneum if proper contra- 
indications to the test are observed. Forsdike of London reports many laparotomies 
performed from a few days to a few years after the use of lipiodol, and in none did 
he observe any evidence of peritoneal irritation. Most of the oil is absorbed in a 
week or ten days, and a flare-up may occur only when there is obscure acute or sub- 
acute inflammatory disease present. 

We can account for no instance of infection attributable to the preliminary coitus 
in our series, and feel that it is important therapeutically. 
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6. An analysis of the pathologic conditions which contribute to tubal 
obstruction is presented. 

7. The cure of sterility in tubal obstruction is accomplished by a re- 
establishment of tubal function and patency due to the mechanical 
effects of pertubation. 

8. The relative merits of insufflation and lipiodol instillation as 
therapeutic agents are considered. We believe that lipiodol instillation 
is superior to gas insufflation both from a diagnostic and therapeutic 
standpoint. 
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DISCUSSION 

DE. EOLAND S. CEON, Milwaukee, Wis. — In principle and practice I agree 
with the writers in all respects except that we do not routinely arrange that the 
patency test be preceded by coitus. This does not seem to have influenced the in- 
cidence of conception for as you will observe about 50 per cent of our sterile women 
became pregnant. 

Dr. Eeuben Peterson and his associates first reported the therapeutic value of 
this test in 1922 at the St. Louis meeting of the A. M. A. In that report I re- 
corded the first pregnancy that had occurred immediately following a gas in- 
sufflation. The following j’ear, 1923, at the San Francisco meeting we presented 
the results obtained in the study of 36 sterile w'omen. Pregnancy occurred in 13, 
or 36 per cent, of the women who had been insufflated. 

Since 1935 gas insufflation has been used on not more than one out of every five 
patients. My conversion to lipiodol was due to the fact that tubes found to be im- 
pervious to carbon dioxide repeatedly became patent to an oily substance at pres- 
sures below that used for gas insufflations. Second, more patients, and many of 
those previouslj' insufflated, become pregnant. Tliird, peritoneal reactions to 
lipiodol when minimum quantities, 5 to 7.5 c.c., w-ere introduced, were no more 
common than after gas. Fourth, one can learn more about the condition of the 
uterus, tubes, and ovaries than is the case with gas insufflations. 

In 1929 a study of sterility patients who were treated with carbon dioxide in- 
sufflations showed an incidence of 25 per cent successful pregnancies. In 1938 a re- 
view of 100 patients in whom pregnancy might occur because of tubes proved patent 
by use of lipiodol, showed that 39 per cent conceived. 

The present review which covers a period from 1936 to 1940 is based on the 
study of 123 sterile couples. Where tubes were normal and open in 55 patients, 
•jS pregnancies resulted. Where tubes were abnormal and open in 33 patients, 12 
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stimulated. There is also the question as to Avhether active immuniza- 
tion of the pregnant mother will result in active immunization of the 
fetus in utero and, if so, hoiv long will such immunity persist after birth. 
Since there is a general increased activity of the bodily functions during 
pregnancy, the possiliility exists that antibody formation might also he 
stimulated. 

In order to obtain an answer to some of the foregoing questions, and 
because the diphtheria antitoxin level in the human pregnant mother 
has been followed through pregnancy onlj’- in isolated instances, and as 
far as is known, active immunization of the human pregnant mother 
has not been attempted in order to determine the effect on the mother, 
newborn infant, and the placenta, the folloAving experiments were car- 
ried out. 

METHODS 

The subjects chosen for this problem were in the latter part of the second trimester 
of their pregnancy. All mothers were Schick tested on admission, 0.1 c.c. of the 
standard Schick test toxin being used. All Schick tests were controlled with heated 
toxin. At the same time that the patient received tlie Schick test, blood was obtained 
from the cubital vein for the determination of the diphtheria antitoxin titer. The 
Schick tests were read at the end of seventy-two hours and again at the end of a 
week. Schick positive and Schick negative mothers were actively immunized with 
diphtheria toxoid and an equal number were used as a control. The mothers im- 
munized received five subcutaneous injections at weekly intervals, beginning with 
0.1 C.C., then 0.25, 0.5, 1.0, and 2.0 c.c., respectively, of the diphtheria toxoid. Blood 
determinations for diphtheria antitoxin were made at monthly intervals so that each 
patient had three or four determinations by the time of delivery of the newborn in- 
fant. Upon delivery, fetal blood was obtained from the umbilical cord for diphtheria 
antitoxin determinations. 

Diphtheria antitoxin determinations were also made on a group of non-Schick 
tested, nonimmunized mothers followed through their course of pregnancy as a 
control on the stimulating effect of the Schick test material. 

The infants were Schick tested some time during the first week of life, usually 
on the sixth day. 

Tlie tests for diphtheria antito.xin were made by tlie intracutaneous test in rabbits, 
using the Moss-Jones modification of the test reported bj' Draser.rr* 

Immediately following delivery of tlie newborn infant, the placenta was emptied 
of its residual blood as completely as possible. This was carried out by frequently 
stripping the placental cord, 50 to 125 c.c. of blood usually being obtained. 

Each placenta was weighed and then extracted according to the method of 
McKliann.i2 Brief!}" the method is as follows: 

The placenta is ground in a meat grinder and extracted with a 4 per cent salt 
solution. The mixture of placental tissue in salt solution is passed through cheese- 
cloth and the filtrate centrifuged. After centrifugation, ammonium sulfate is added 
to make a 50 per cent saturation. This results in the precipitation of the globulins. 
The precipitate is dialized, filtered, and passed through a Berkefeld filter. Diph- 
theria antitoxin determinations were made on the final filtrate. 

RESULTS 

Schiclc Tests. — Fifty-two and eight-tenths per cent of the mothers gave a positive 
Seliick test. A small number gave a pseudoreaction. In a few of the patients, 
there was a combined Schick reaction. Only a small number of those Schick tested 
reacted rather severely to the test. They complained of an intense itching and de- 

*These tests were carried out by Eli Lilly & Company Research Laboratories. 
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INTRODUCTION 

M uch has been written on the placental transfer of antibodies. As 
earlj' as 1879 Burekhardt* attempted to protect the fetus against 
variola by vaccination of the pregnant mother. He felt that intra- 
uterine vaccination would protect the infant against smallpox. 

Fisehl and Wundsclieini^ on examining cord blood found diphtheria antitoxin 
pi'e.=ent in a good proportion of specimens. In 1904 Polanos reported on a study of 
the passive transfer of diphtheria antitoxin from mother to child. He found that, 
by giving the pregnant mother antitoxin some days previous to delivery, he was able 
to demonstrate the presence of the antitoxin in the cord blood. Staubli,'* von Groer 
and KassowitzS and numerous other investigators have demonstrated that antibodies 
are transferred to the fetus whether the mother is actively or passively immunized. 
In spite of the abundance of evidence of the placental transfer of antibodies, some 
of the earlier investigators were of the opinion that such transfer did not occur 
through a normal placenta and that the antibodies found in fetal blood were produced 
by fetal tissues. Bourquin ’ss work on the permeability of the placenta to agglutinins, 
hemolysins, diphtheria antitoxin and diastase has done much to disprove this con- 
cept of the earlier investigators. Kuttner and Eatnei-i in addition to confirming the 
permeability of the human placenta to antibodies, showed that the ingestion of 
colostrum did not increase the antibody content in the blood stream of the infant. 
More recent contributions to this line of investigation liave been made bj' Ogawa,® 
who found that the amount of antitoxin in the sera of the offspring of actively im- 
munized rabbits was proportional to that in the mother; by I?ichardson,s who 
demonstrated the presence of diphtheria antibacterial antibodies as well as antitoxin 
in mothers and offspring of guinea pigs activelj' immunized against diphtheria and 
by Neill, Gaspari, Eichardson and Suggio who studied the diphtheria antibacterial 
antibodies and antitoxin in a mother with an unusually high degree of immunity 
and found that the diphtheria-antibacterial antibodies, as well as the antitoxin, were 
transmitted to the infant if present in the mother. 

The fact that the placenta acts as a "go between” for the transmis- 
sion of antibodies from the maternal to the fetal side raises many ques- 
tions. It is of interest to determine to what extent the placenta is per- 
meable to antibodies circulating in the maternal blood stream; whether 
such antibodies are transferred to the fetus in equal strength or are 
filtered out in passing through the placenta; to what extent, if at all, 
the placenta retains such antibodies and whether it is possible that pla- 
cental t issue may have the property of antibody formation when properly 

*Reacl at the Chicago Gynecological Society, November 15, 1940. 
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Table II. Diphtheria Antitoxin Levels in Nonimmunized Mothers and 

Newborn Infants 

Original Antitoxin Titer Level > 0.002 u/c.c.^' Serum 


case 

history 

OF diph- 
theria 

SCHICK 

TEST 

origi- 

nal 

titer 

8 mo. 

9 MO. 

TERM 

WEEKS 

AFTER 

DETERMI- 

NATION 

FETAL 

BLOOD 

SCHICK 
TEST ON 

INFANT 

2 

+ 

- 


0.1 

0.5 

0.2 

11 

1.0 


4 Exposure 

± 

RRH 

1.0 

1.0 

1.0 

14 

1.0 

- 

7 

- 

- 


1.0 

0.5 

0.002 

14 

1.0 

- 

8 


- 


1.0 

0.5 

1.0 

13 

0.5 

_ 

10 

- 

+ 


2.0 


1.0 

9 

Stillbirtli 

11 

- 

- 

0.01 

2.0 


2.0 

10 

2.0 

_ 

13 

- 

+ 

0.01 

2.0 

2.0 

2.0 

15 

5.0 

- 

14 

- 

- 

0.1 

0.2 


0.2 

10 

0.2 

_ 

18 

- 

- 

0.01 

2.0 


2.0 

20 

Stillbirth 

19 

- 

± 

0.1 

1.0 


1.0 

22 

0.5 

- 

20 

- 

+ 

0.2 

10.0 

10.0 

0.1 

11 

10.0 

- 

21 

- 

+ 

0.01 

1.0 

1.0 

1.0 

20 

2.0 

- 

22 

- 

+ 

0.1 

2.0 


2.0 

19 

2.0 

- 

23 

- 

- 

0.05 

2.0 

1.0 

1.0 

13 

2.0 

- 

25 

- 

- 

0.005 

1.0 


1.0 

8 

1.0 

- 

26 

+ 

- 

0.1 

5.0 


1.0 

26 

2.0 

- 

27 

- 

- 

0.05 

0.05 

0.05 

0.1 

21 

0.1 

- 


*'‘u” equals units of antitoxin. 


Table III. Diphtheria Antitoxin Levels in Non-Schick Tested Nonimmunized 

Mothers 


Units per c.c. Serum 
Diplitheria Antitoxin Titer Level 


CASE 

7 MO. i 

8 MO. 

9 MO. 

1 

0.2 


0.2 

3 

0.2 

0.2 

0.2 

4 

0.5 

0.5 

0.5 

5 

0.02 

0.02 

0.02 

9 

0.2 

0.2 

0.2 

10 

0.2 

0.2 

0.2 

13 

0.1 

0.1 

0.1 

2 

0.002 

0.002 

0.002 

6 

0.002 

0.002 

0.002 

7 

0.002 

0.002 

0.002 

8 

0.002 

0.002 

0.002 

11 

0.002 

0.002 

0.002 

12 

0.002 

0.002 

0.002 

Schick test material. 

This was borne out by 

the results obtained on a small group 

of non-Schick tested, 

nonimmunized mothers followed during their course of preg- 

nancy. In this group, as illustrated by Table III, there were no changes in the 

antitoxin level. This 

is in accord with the investigations of 

’ Fraser and Halperni^ 

who found that Schick material stimulates 

antitoxin production in individuals 

with an antitoxin level greater than 0.002 of 

a unit per cubic centimeter of serum 

and that the response. 

, when it occurs, is rapid. This fact is 

well illustrated by the 

findings shown in Table I. These investigators also found 

that non-Schick tested. 

nonimmunized individuals, possessing natural 

antitoxin, gave 

no change in the titer 

level over a period of years. 



From the above, it 

can be stated that the transfer through 

the placenta of natural 

diphtheria antitoxin, when possessed by the mother, will provide the newborn infant 
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veloped a rather marked erjttiema, followed by vesiculation, desquamation, and 
pigmentation. The blood serum diphtheria antitoxin determinations were found to 
be in accord with the Schick test results. Schick positive individuals contained 
0.002 of a unit or less of diphtheria antitoxin per cubic centimeter of blood serum. 
This confirms the work of Brandon and Fraseria -vyho have shown that the anti- 
toxin blood level for Schick-immunity lies between 0.002 and 0.004 of a unit of anti- 
toxin per cubic centimeter of serum. 

Nonimmunized Mothers and Infanis . — The results of the control group of non- 
immunized mothers with positive ScMck tests showed a low antitoxin content in 
the blood. The titer remained at the same level throughout the pregnancy in all 
but one patient (Table I). In Case 9, there was some rise in the antitoxin level 
as pregnancy neared term. 

Fraser and Halpern,i^ reporting on a group of Schick positive nonimmunized 
adults, found that there was no rise in the antitoxin-level when it was 0.002 of a 
unit or less per cubic centimeter of serum. They feel that Schick positive and non- 
immunized individuals developing a rise in the titer level are exceptions and that 
these persons have amounts of antitoxin which are not detected at the 0.002th level 
of titration. Case 9 would have to be classed as such an exception, as this patient 
had a positive Schick, 0.002 of a unit of diphtheria antitoxin per cubic centimeter 
of serum at seven months, 2.0 units at eight months, 2.0 units at nine months, and 
2.0 units at term. 

Schick positive mothers, showing no change in the antitoxin titer during the 
course of their pregnancj’’, gave birth to infants tliat were Schick positive and whose 
antitoxin level was the same as that of the mother (Table I). 

Table I. Diphtheria Antitoxin Levels in Nonimmunized Mothers and 

Newborn Infants 


Original Antitoxin Titer Level 0.002 u/e.c.* Serum or Less 


CASE 

history 

OF diph- 
theria 

SCHICK 

TEST 

ORIGI- 

NAL 

titer 

S AIO. 

9 sro. 

TERM 

tVEEKS 

AFTER 

determi- 

nation 

FETAL 

BLOOD 

SCHICK 

TEST ON 

INFANT 

.1 

- 

-t- 


WHS 1 9 

1 9 

96 

13 

0.002 

■f 

3 

- 

+ 



fiuiS 

96 

11 

0.002 

+ 

5 

- 

-t 


nK 1 « 

1 9 


11 


+ 

6 


+ 


Bon I » 

m i9 


13 

0.002 

+ 

9 

- 

-i- 


EmjjH 

99 

919 

10 

1.0 

± 

12 

- 

-f 


HR 1 9 

m i9 


14 

1 9 


15 

- 

+ 


HR 1 9 

oBiS 

0.002 

16 

BK 1 9 

+ 

16 

- 

+ 


HRim 

nn i9 

0.002 

18 

9b ' 9 


17 

- 

+ 


R]Gi9 


0.002 

23 

9b * 9 

+ 

28 

- 

-f 



S1R!9 

0.002 

11 

9b * 9 

-t- 

31 

- 

■f 




0.002 

12 

9b!9 

+ 


*“u” equals units of antitoxin. 


The antitoxin titer of the controls with negative Schick tests showed a gradual 
increase in the antitoxin level as pregnancy neared term (Cases 4, S, 11, 13, etc.. 
Table II). Some of the patients showed a decrease in the antitoxin level before term 
(Cases 2, 10, 23, and 26, Table II) and in only two instances (Cases 7 and 20) did 
that decrease fall below the level of the first determination. 

Control mothers with negative Scliick tests gave birth to infants with’ negative 
Schick tests and an antitoxin level equal to (Cases 4, 11, 14, etc.), higher (Cases 2, 
I, 13, 20, etc.), and, in two patients (Cases 8 and 19), lower than that of the mothers’ 
blood at term. The antitoxin level of the infants in these cases was always higher 
than the preliminary antitoxin level of the mother. 

The rise in the antitoxin titer level during the course of pregnancy in the control 
group of mothers may be attributed to the accelerating effect of the toxin in the 
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there was a rise in the antitoxin titer at term, this being 5 to 2,500 times that of 
the original titer. In only two patients (Cases 13 and 29) was there no rise in the 
antitoxin concentration in the blood serum of the mothers followed during their 
course of pregnancy. 

The Schick negative mothers showed a hyperactive response to antibody forma- 
tion. All mothers (Table V) had a liigh antitoxin titer at term. This increase 
varied from 50 to 5,000 times the original titer value. In some cases, this increase 
remained throughout pregnancy (Cases 4, 9, 14, 20, Table V) and in others, it was 
depleted at term but was never back to the pre-immunization value (Cases 5, 10, 17, 
Table V). 

The length of time elapsing between the first immunizing dose of toxoid and the 
last diphtheria antitoxin titer determination in the Schick positive and Schick 
negative group of mothers, apparently, played no part in the quantity of antitoxin 
formed, as the maximum concentration in both was reached in four to eight weeks 
after immunization was begun (Cases 6 and 31, Table TV, and Cases 4 and 27, 
Table V). This is not in accordance with the general opinion that the peak of im- 
munity is attained in three to six months. 

The infants born to the actively immunized Schick positive and negative mothers 
gave negative Schick tests and in most instances had an antitoxin titer level equal 
to that of the mothers at term (Tables TV and V). 

Placental Extracts . — Antitoxin determinations were made upon placental ex- 
tracts of both immunized and nonimmunized mothers to determine, if possible, 
whether the placenta acted merely to transfer substances to the fetus, whether anti- 
bodies are stored in its tissue, or whether the tissue itself is capable of antibody 
formation when properly stimulated. 

Table VI. A Comparison op the Maternal, Fetal and Placental Antitoxic 
Values in the Nonimmunized Group of Pregnant Mothers 


Original Antitoxin Titer Level 0.002 u/c.c.* Serum or Less 


CASE 

MATERNAL 

DIPH- 

THERIA 

ANTITOXIN 

TITER 

u / c . c . 

SERUM AT 

TERM 

PETAL 

DIPH. 

ANTITOXIN 

TITER 

u / c . c . 

SERUM AT 
BIRTH 

DIPH. 

ANTITOXIN 

TITER 

u / c . c . OP 

PLACENTAL 

EXTR. 

GRAM 
WT. OF 

PLA- 

CENTA 

DIPH. 

ANTITOXIN 

TITER 

u/gm. 

PLACENTAL 

TISSUE 

TOTAL 

UNITS 

OP DIPH. 

ANTITOXIN 

IN THE 

PLACENTA 

C.C. OF 

FETAL 

BLOOD ~ 

TO TOTAL 

PLACENTAL 

UNITS 

1 

<0.002 


<0.002 

450.4 


0.000 

0.0 

3 

0.002 


0.002 

630.0 


0.315 

157.5 

5 

0.002 


0.002 

463.0 


0.370 

185.2 

6 

<0.002 


0.002 

462.0 


0.785 

392.7 

9 

2.0 


0.2 

466.3 

0.0514 

23.96 

23.96 

12 

<0.002 


<0.002 

770.0 


0.000 

0.00 

17 

<0.002 


0.002 

638.8 


0.910 

455.0 

28 

<0.002 


0.002 

527.8 


0.76 

380.00 


equals units of antitoxin. 


In the Schick positive nonimmunized group of mothers that had 0.002 units or 
less of antitoxin per cubic centimeter of blood (Table VI), the amount of antitoxin 
per gram of placenta corresponded, in most cases, very closely to the amount 
present in the maternal and fetal blood. In only 3 cases (6, 17 and 28) was a small 
amount of antitoxin found in the placenta vrlien none was detectable in the maternal 
or fetal blood. This could probably be explained by the fact that the antitoxin in 
the placental extract is increased in concentration as a result of the method of ex- 
traction. 
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Table IV. Diphtheria Antitoxin Le^ls in Actively Immunized Mothers and 

Newborn Infants 


Original Antitoxin Titer Level 0.002 u/c.c.* Serum or Less 


CASE 

HISTORY 

OF DIPH- 
THERIA 

SCHICK 

TEST 

origi- 

nal 

TITER 

S MO. 

9 MO. 

TERM 

WEEKS 

AFTER 

determi- 

nation 

FETAL 

BLOOD 

SCHICK 
TEST ON 

INFANT 

r~ 

_ 

+ 

0.002 

0.002 

0.01 

0.002 

10 

0.02 

- 

2 

_ 

4- 

0.002 

1.0 

1.0 

0.5 

16 

0.002 

- 

G 

- 

+ 

0.002 

5.0 

0.1 

5.0 

12 

5.0 

- 

7 

- 

+ 

0.002 

0.1 

0.2 

0.2 

17 

0.2 


12 

- 

+ 

0.002 

10.0 

5.0 

1.0 

17 

5.0 

- 

13 

_ 

+ 

0.002 

0.002 

0.02 

0.002 

12 

0.002 

- 

15 

- 

- 

0.002 

0.1 

0.2 

0.2 

11 

0.2 

- 

■ 1 


+ 

0.002 

10.0 

5.0 

5.0 

15 

10.0 

- 

11 

- 

+ 

0.002 

0.002 

0.002 

0.01 

14 

0.01 

- 

mm 

- 

+ 

0.002 

0.1 

0.2 

0.2 

18 

0.5 

- 

mm 

- 

+ 

0.002 

0.05 

0.1 

0.1 

15 

0.2 

- 

25 

- 

-t 

0.002 

0.002 

0.01 

0.01 

18 

0.002 

- 

29 

- 

+ 

0.002 

0.002 


0.002 

10 

0.002 

- 

.31 

- 

+ 

0.002 

0.002 

0.005 

0.02 

20 

0.02 

- 


•“u" equals units of antitoxin. 


with a passive immunity. It is also apparent that the mere Schick testing of the 
pregnant mother possessing natural antitoxin will act in most cases as a stimulus 
to increase antitoxin production and provide possibly a gi'eater and more prolonged 
protection to the infant after birth. 

Immunized Mothers and Infants . — In the activelj' immunized group of mothers 
with positive Scliick tests, the antitoxin response varied with each individual as 
regards the rapidity and quantity of the increase. In most instances (Table IV), 


Table V. Diphtheria Antitoxin Levels in Actively Immunized Mothers and 

Newborn Infants 

Original Antitoxin Titer Level > 0.002 u/c.c.* Serum 


CASE 

HISTORY 

OF DIPH- 
THERIA 

SCHICK 

TEST 

ORIGI- 

NAL 

TITER 

S MO. 

9 MO. 

TERM 

WEEKS 

AFTER 

DETERMI- 

NATION 

FETAL 

blood 

SCHICK 

TEST ON 

INFANT 

3 

- 

+ 

0.2 

50.0 

50.0 


! 15 

50.0 

- 

4 

- 

- 

0.01 

50.0 



s 

20.0 

- 




0.01 

50.0 


10.0 

8 

20.0 

- 

8 

carrier 

- 

0.1 

10.0 


5.0 

21 

5.0 

- 

9 


- 

0.1 

20.0 

20.0 

20.0 

20 

20.0 

- 

10 

- 

- 

0.01 

10.0 


5.0 

10 

10.0 

- 

11 

- 

± 

0.1 

50.0 

10.0 

BiiRiH 

13 

20.0 

- 

14 

- 

- 

0.0 

20.0 

1 20.0 


11 

20.0 

- 

17 

- 

+ 

0.1 

50.0 


BtnBH 

10 

20.0 

- 

19 

-* 

- 

0.2 

100.0 



22 

100.0 


20 

- 

- 

0.5 

20.0 

20.0 


19 

50.0 

_ 

22 

- 


0.2 

10.0 

5.0 

5.0 

IG 

10.0 

- 

23 

1 


0.2 

5.0 


5.0 

13 

5.0 


26 

- 


0.05 

10.0 



27 

10.0 


27 

1 

! 

0.2 

10.0 


BBKH 

25 

10.0 

- 

28 


+ 

0.2 


10.0 

BlnnH 

22 

10.0 

- 

30 

- 

' 

0.2 

20.0 



16 

20.0 

_ 

•>2 

- 

± 

0.2 



IwjnH 

8 

50.0 

- 

.»8 

- 

1 

0.1 

5.0 



12 

20.0 

- 

34 


i ± 

1.0 


20.0 


12 

20.0 

- 


*''u” equals units of antitoxin. 
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29 (Table VIII) are the only ones in which the placenta contained more antitoxin 
per gram than did the fetal or maternal blood. These results suggest that oc- 
casionally a placenta may store (or form) a small amount of antitoxin. Further- 
more, a slight amount of storage could easily be obscured by the enormous increase 
that occurs in the blood of some of the actively immunized mothers. 

Table VIII. A Comparison op the Maternal, Fetal and Placental Antitoxic 
Values in the Actively Immunized Group op Pregnant Mothers 

Original Antitoxin Titer Level 0.002 u/c.c.* Serum or Less 


CASE 

maternal 

DIPH- 

THERIA 

ANTITOXIN 

TITER 

u/c.c. 

SERUil AT 

TEEM 

FETAL 

DIPH. 

ANTITOXIN 

TITER 

v/c.c. 
SERUM AT 

BIRTH 

DIPH. 

ANTITOXIN 

TITER 

u/c.c. OP 
PLACENTAL 

EXTR. 

gram 

WT. OP 

PLA- 

CENTA 

DIPH. 

ANTITOXIN 

TITER 

U/GM. 

PLACENTAL 

TISSUE 

TOTAL 

UNITS 

OF DIPH. 

ANTITOXIN 

IN THE 

PLACENTA 

C.C. OP 

PETAL 

BLOOD ~ 

TO TOTAL 

PLACENTAL 

UNITS 

1 

0.02 

0.02 

0.01 

433.0 

0.008 

3.4 

170.0 

2 

0.5 

<0.002 

0.2 

397.2 

0.055 

22.0 

11000.0 

6 

5.0 

5.0 

1.0 

448.6 

0.490 

220.0 

44.0 

7 

0.2 

0.2 

0.1 

572.4 

0.008 

4.98 

24.9 

12 

1.0 

5.0 

0.2 

492.4 

0.136 

67.1 

13.42 

13 

0.002 

<0.002 

0.01 

681.2 

0.002 

2.0 

1000.0 

15 

0.2 

0.2 

0.2 

593.6 

0.086 

51.0 

255.0 

16 

5.0 

10.0 

0.5 

542.2 

0.533 

300.0 

30.0 

18 

0.01 

0.01 

0.1 

598.4 

0.095 

55.5 

5550.0 

21 

0.2 

0.5 

0.5 

619.6 

0.34 

211.5 

423.0 

24 

0.1 

0.2 

0.01 

496.7 

0.008 

4.29 

21.45 

29 

<0.002 

<0.002 

0.002 

568.2 

0.001 

0.99 

496.0 

31 

0.02 

0.02 

0.002 

519.1 

0.001 

0.93 

46.7 


*“u” equals units of antitoxin. 


Table IX. A Comparison of the Maternal, Fetal and Placental Antitoxic 
Values in the Actively Immunized Group of Pregnant Mothers 


Original Antitoxin Titer Level > 0.002 u/c.c.* Serum 


CASE 

MATERNAL 

DIPH- 

THERIA 

ANTITOXIN 

TITER 

u/c.c. 

SERUM AT 

TERM 

PETAL 

DIPH. 

ANTITOXIN 

TITER 
U/C.C. 
SERUM AT 

BIRTH 

DIPH. 

ANTITOXIN 

TITER 
U/C.C. OF 
PLACENTAL 

EXTR. 

gram 

WT. OF 

PLA- 

CENTA 

DIPH. 

antitoxin 

TITER 

U/GM. 

PLACENTAL 

TISSUE 

TOXIN 

IN THE 
PLACENTA 

C.C. OP 

PETAL 

BLOOD ~ 
TO TOTAL 
placental 
UNITS 

3 

20.0 

50.0 

5.0 

485.4 

2.15 

1045.0 

20.9 

4 

50.0 

20.0 

2.0 


1.35 

710.0 

35.5 

5 

10.0 

20.0 

1.0 

556.5 

0.287 

160.0 

8.0 

8 

5.0 

5.0 

1.0 


0.868 

425.0 

85.0 

9 

20.0 

20.0 

1.0 

442.4 

0.96 

425.3 

21.2 

10 

5.0 

10.0 

0.5 

349.4 

0.49 

170.8 

17.08 

11 

10.0 

20.0 

0.002 


0.0015 

0.929 

0.046 

14 

20.0 

20.0 

5.0 

448.4 

1.78 

800.0 

40.0 

17 

20.0 

20.0 

5.0 

i : wIM 

1.24 

724.0 

36.25 

19 

50.0 

100.0 

10.0 

f ! ncfl 

9.31 

4566.6 

45.66 

20 

20.0 

50.0 

2.0 


1.48 

1020.0 

20.4 

22 

5.0 

10.0 

1.0 

1 ! nil 

0.87 

532.6 

53.26 

23 

5.0 

5.0 

1.0 


0.76 

420.0 

84.0 

32 

50.0 

50.0 

5.0 

i 1 

3.2 

1755.0 

35.1 

33 

10.0 

20.0 

1.0 

iiOul 

0.72 

381,3 

19.06 

35 

10.0 , 

20.0 

1.0 

450.9 

0.86 

390.0 

19.5 


*“u” equals units of antitoxin. 
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Table VII. A Comparison of the Maternal, Fetal and Placental Antitoxic 
Values in the Nonimmunized Group of Pregnant Mothers 


Original Antitoxin Titer Level > 0.002 u/c.c.* Serum 


CASE 

maternal 

DIPH- 

THERIA 

ANTITOXIN 

TITER 

u / c . c . 

SERUM AT 
TEEM 

fetal 

DIPH. 

ANTITOXIN 

TITER 

u / c . c . 

SERUM AT 

BIRTH 

DIPH. 

ANTITOXIN 

TITER 

u / c . c . OP 
placental 

EXTR. 

GRAM 

WT. OF 

PLA- 

CENTA 

DIPH. 

ANTITOXIN 

TITER 

U/GM. 

PLACENTAL 

TISSUE 

TOTAL 

UNITS 

OF DIPH. 

ANTITOXIN 

IN THE 

PLACENTA 

C.C. OF 

FETAL 

BLOOD ~ 

TO TOTAL 

PLACENTAL 

UNITS 

2 

0.2 


0.02 

717.5 

HiVi 

6.6 

6.6 

4 

1.0 


0.1 

516.4 


31.75 

31.75 

8 

1.0 


0.5 

446.0 


159.22 

318.44 

11 

2.0 


0.2 

513.8 


74.14 

37.07 

13 

2.0 

5.0 

0.5 

660.0 


221.6 

44.32 

14 

0.2 

0.2 

0.05 

562.1 


22.24 

111.2 

19 

1.0 

0.5 

0.2 

464.4 

0.157 

73.3 

146.6 

20 

0.1 

10.0 

1.0 

707.8 

0.492 

348.23 

34.82 

21 

1.0 

2.0 

0.1 

528.2 

0.096 

40.97 

20.48 

22 

2.0 

2.0 

0.02 

432.0 

0.019 

8.47 

4.23 

23 

1.0 

2.0 

0.2 

684.9 

0.111 

76.64 

38.32 

25 

1.0 

1.0 

0.2 

521.7 

0.207 

108.5 

108.5 

26 

1.0 

2.0 

0.1 

474.7 

0.096 

45.8 

22.9 


*''u” equals units of antitoxin. 


In the nonimmunized Schick negative group that contained 0.002 units of anti- 
toxin or more per cubic centimeter of blood serum, the amount of antitoxin per gram 
of placenta was very small in all cases (Table VII), except one, as compared witli 
the number of units per cubic centimeter in the maternal and fetal blood. Case 20 
had about five times more antitoxin per gram of placenta tlian the maternal blood, 
but had one-twentieth that of the fetal blood. This is the only case also in which 
there was an excessively greater amount of antitoxin in the fetal blood than in the 
maternal blood. VHien the average amount of diphtheria antitoxin in the blood 
serum of all the mothers is compared with the average amount of antitoxin in all 
of the placenta, the blood serum possesses about sixteen times as much antitoxin per 
cubic centimeter of blood serum as the placenta does per gram of tissue. 

These results indicate that the placenta normally contains only small amounts 
of diphtheria antitoxin and that in those mothers in whom there w-as no increase in 
the blood antitoxin during pregnancy, the amount per gram of placenta more closelj’' 
approximates the amount per cubic centimeter of blood serum than in those in which 
there was a slight rise. 

The results on the actively immunized mothers present much the same picture 
(Tables VIII and IX). In the Schick positive group, which had original titers of 
0.002 units or less, there was an average of about 7.8 times as much antitoxin per 
cubic centimeter of blood serum as in 1 Gm. of placental tissue. In the actively im- 
munized group of Schick negative mothers having original titers of 0.002 units or 
more, the serum contained an average of fourteen times as much antitoxin per cubic 
centimeter as did 1 Gm. of placenta. 

There is very little evidence in these results to indicate that the placenta either 
stores or forms appreciable amounts of diphtheria antitoxin following active im- 
munization. The amount of antitoxin in the placenta rises following immunization 
but not in proportion to the rise in the antitoxin level of the blood. In fact, in 
many cases, the total amount of antitoxin in the placenta can be accounted for on 
the basis of the retention of a small amount of fetal and maternal blood, since it 
uas impossible to remove the blood completely from the placenta. lyitli increase in 
the blood serum level, this factor becomes more appreciable. Cases 2, 13, IS, 21, and 
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4. Schick positive and negative mothers, aetivelj^ imninnized, showed 
a marked response in the formation of antitoxin, in some eases as much 
as 5000 times the pre-immunization level being reached. 

5. Infants born to the activel 3 '^ immunized mothers gave negative 
Schick tests and had antitoxin level, in most cases, equal to that of the 
mothers at term. 

6. The maximum antitoxin level in the mothers’ blood Avas reached in 
a period of four to eight weeks. 

7. Eelative “blood free” placentas of immunized and nonimmunized 
mothers, Avhen extracted for diphtheria antitoxin, jdelded, in most cases, 
insignificant amounts. 

The authors wish to express their appreciation to Miss C. Kortuem for her technical 
assistance, to Dr. A. A. Day for his interest and helpful criticism, and to the Eli Lilly 
Research Laboratories. 
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DISCUSSION 

DE. EOBEET A. BLACK. — The diphtheria question is by no means settled. 
Bieber immunized 1,097 children out of a group of 3,000 and found four who con- 
tracted the disease. Greengard in his studies felt that the giving of toxoid before 
tliree months of age did very little good. Eighty-four per cent of fetuses at birth 
have been found to have antitoxin in the blood, a figure that falls off graduaUy until 
at eighteen months it was 32 per cent, and at two and one-half years it was 28 per 
cent. With these figures in mind you wonder whether trying to immunize through 
the mother would be really worth wMle. 

In order to find out whether Dr. Schmitz was doing- something that was rather 
useless, I looked up some death rates. There are 49,000 to 50,000 infants bom 
in Chicago each year. During the past ten years we had 2 deaths in Chicago from 
diphtheria in infants under six montjis. Incidentally tliere have been no deaths 
from diphtheria in the six-month-old infants in four years. In looking up the in- 
cidence of diphtheria in the yearling, we found that there were 251 cases of diph- 
theria with 36 deaths. If Dr. Schmitz can immunize these babies he has made a 
great step forward. 

If Dr. Schmitz could get whooping cough antibodies to be effective through the 
placenta he will have made another contribution to pediatrics. 

One thing occurred to me that might explain some of the discrepancies in the 
report. Dr. Schmitz noted, for example, in No. 9, from to %5 toxin in 

the blood. I wonder if he took a culture on the mother’s throat, for the mother 
might have acquired diphtheria. 

There is a great deal of talk of colostrum being one of the fluids that carries iin- 
munizing bodies or antibodies into the infant. It would be interesting to check this 
point. 

DE. JAAIES CONNEE. — It is a bit out of the ordinary to find 52 per cent of 
positive Schick tests in adults. The majority of workers insist that at least 90 per 
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DISCUSSION 

It was the intention of this investigation to determine the part played 
by the placenta in the transfer of diphtheria antitoxin from the non- 
imnuinized and actively immunized human pregnant mother to her off- 
spring and also to evaluate placental extracts as a source of antibody. 

It was found that the placentas of the nonimmunized and immunized 
group of mothers were permeable to the circulating antitoxin of the 
mother and it was passed on to the fetus, in nearly all cases, in equal 
strength. As the literature reveals, this fact has been observed and 
pointed out for a number of years. 

Although many mothers possess natural antitoxin, it is of a low 
value. If the duration of prophjdaxis is dependent upon the amount of 
circulating antibodies, the mere Schick testing of the mothers possessing 
a Schick-immunity level, will result in a rise in the antitoxin concentra- 
tion. This in turn will lie transferred to the newborn and will probably 
provide a more lasting passive immunity. 

The marked increase in the antitoxin concentration of the blood serum 
of the actively immunized mothers and its transfer to the infant will 
certainly pro^dde a more lasting immunity to tlie newborn. Whether 
we have succeeded in the active immunization of the fetus in utero by 
actively immunizing the pregnant mother is impossible to determine at 
the present time. !More information on this question will become avail- 
able, it is hoped, after the newborn infants have been followed over a 
period of one to two years. 

The results on the placental extracts were exceeding!}^ interesting, in- 
asmuch as placental extracts have been extensively used as a prophylac- 
tic against measles. 

It was found that the placenta of nonimmunized and actively im- 
munized mothers contained very little diphtheria antitoxin when com- 
pared to the amount present in the blood serum of the mother and that 
this amount, in most cases, could easily be accounted for by residual 
maternal-fetal blood in the placenta. This fact may well account for 
the value attached to the placental extracts for measles immune globulin 
as in this extract, as described liy McKhann,^- the iilacenta is not emptied 
of its retained blood but it is included in the extract. Possibly the pro- 
tective value that might lie derived from such an extract could be ob- 
tained by merely using convalescent serum or pooled adult whole blood, 
as Grod^'^ found that retroplacental blood exercised the same influence 
on the course of measles as did serum from adults or placental extract. 

CONCLUSIONS 

1. Nonimmunized, Schick positive mothers showed no rise in tlie anti- 
toxin level during their course of pregnancy. 

2. Nonimmunized, Schick negative mothers all showed a rise in the 
antitoxin content during their course of pregnancy. 

3. Infants born to Schick positive mothers were usually Schick posi- 
tive and had an antitoxin content, in most instances, equal to that of the 
mothers at term. 
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The transfer of antitoxin by way of the colostrum was also investigated, a report 
of which will be presented in the near future. It was interesting to note that the 
colostrum of nonimmunized and actively immunized mothers possessed very little 
antitoxin, and therefore, offered a very minor source of antibody transfer to the 
infant. This is best illustrated by some of the actively immunized mothers possess- 
ing an antitoxin titer of 50 to 100 units per cubic centimeter of serum, yet trans- 
ferring to the infant only 0.1 unit or less of antitoxin per cubic centimeter by way 
of the colostrum. An article by Kuttner and Eatner bears out this finding. 

As to the discomfort offered the patient with the doses of toxoid administered, 
it may be stated that the Schick-positivm mothers complained very little of anj' 
reaction, whereas, occasionally, the Schick-negative mothers, receiving the routine 
dosage of toxoid, complained of painful arms and headaches. 

The value of the Schick test as a stimulus for increased antitoxin formation 
in an alreadj' Schick-negative mother is illustrated bj”^ the following case: The 
mother of two children was Seliick tested during the course of her third pregnancy, 
and the response was negative. I Schick tested the infant at nine months of age and 
also the two-year-old child who had not received any previous Schick test or im- 
munization against diphtheria. The infant responded negatively to the test, whereas, 
the two-year-old child presented a definite positive reaction. 

"Whether the children of actively immunized pregnant mothers have been actively 
or passively immunized in utero is rather difficult to state, as at present, no method 
exists which differentiates active from passive immune bodies. 


PITUITEIN SHOCK'' 

Milton H. Adelman, M.D., and Benjamin B. Lennon, M.D., 

Chicago, III. 

(From the Department of Anesthesiology, Michael lieese Hospital) 

I T IS imperative that untoward reactions follotving the use of a drug 
of established clinical value receive critical and precise scrutiny in 
order that such undesirable reactions may be avoided. A valuable 
therapeutic adjuvant might unnecessarily be discarded because of the 
fear of side effects which may be obviated or properly combated through 
a fuller appreciation of the pharmacologic actions and through a more 
intelligent usage of the offending drug. 

These remarks, truisms applicable generally to all therapeutic agents, 
are pointed in this paper particularly to posterior pituitary preparations 
which have an accepted place in the armamentarium of obstetrics and 
gynecology chiefly, and to a lesser extent, in general surgery and in- 
ternal medicine. The untoward reaction with which we are concerned 
primarily is that of “shock” appearing after the administration of a 
posterior pituitary preparation. “Pituitrin shock” is an infrequent 
but no longer rare experience as observed by a study of the literature. 
Its occurrence has received but passing mention in the standard text- 
books on obstetrics and gynecology.^ 

A review of the literature rewards one with isolated case reports. The earliest 
paper of interest is that of Hassonz rvho described a case of pituitary dysfunction 
being treated with posterior pituitary extract. After some period of repeated ad- 
ministration, the patient developed pruritus and angioneurotic edema following the 
injection of the preparation. While this case did not present evidence of shock, it is 
of interest because it served to describe pituitrin hj-persensitivitj-wliich, in later re- 


♦Kead at the Chicago Gynecological Society, November 15, 1940. 
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cent of adults are immune to diplitheria. Most of us accept that premise. That is 
why many saj' that it is impossible for a child under six months of age to have 
diphtheria, because it has been passively immunized by the mother. 

Did the mothers who became Schick negative have small doses of toxoid? This 
question arises from an interesting parallel. There is available at the present time 
a tetanus toxoid which can be given to an individual in divided doses. If such a 
patient receives subsequently a contaminated wound, it is not necessary to administer 
tetanus antitoxin. Instead we can give the patient an injection of tetanus toxoid 
and immediately the titer rises. This is possible because the incubation period for 
tetanus is longer than that for diphtheria. It may be desirable to administer the 
combination toxoids to protect against diphtheria and tetanus. 

Furthermore, it was significant that the highest blood titer level was obtained 
in the period between four and eight weeks. That bears out the ■work we are 
doing at the Municipal Contagious Disease Hospital. We administer to adults with 
positive Schick tests c.c. of toxoid intradermally. We observed in a large num- 
ber of these patients that the Schick test became negative at the end of three weeks. 
The ordinary procedure is to gfive toxoid subcutaneously, at intervals of one month 
and hope to get a negative Schick in six months. I ■n’ould like to ask whether this 
c.c. had been given through the skin. Perhaps the patients may have received 
what is equivalent to an intradermal dose of toxoid. This method is used in adults 
who would be made uncomfortable with subcutaneous injections. The systemic re- 
actions are much less with c.c. intradermallj’. 

We have used placenta extract in an endeavor to control an outbreak of measles. 
In our last epidemic of measles we used normal human serum in 40 c.c. doses, 
placenta extract in 2 c.c. doses, and in a third gi-oup convalescent measles serum in 
doses depending upon the age. The convalescent measles serum was more effective 
than pooled human serum. The placenta extract was of the least value. In the 
majority of instances we did not protect the child against a typical attack -when 
placenta extract was used. At the Contagious Hospital, we desire to prevent the 
patient from developing measles. 

The problem of whooping cough in infants under one year is of considerable mag- 
nitude. I wonder if the obstetricians might give the mother a little pertussis vaccine 
and save us some trouble. 


DE. PEEDEEICK H. FALLS. — In 1924, working -with colon bacillus pyelitis 
of pregnancy, we showed that immune bodies developed in the mother in response to 
the infection were transferred to the fetal blood, and that the titer of the agglutinins 
in the fetal blood was almost the same as the titer of the agglutinins in the mother’s 
blood. Previous to that I had found that in asthma the substances -ivliich stimulate 
eosinophilia were transferred to fetal blood. Since then I have found eosinophilia 
in three other babies bom to mothers with asthma. It is quite significant that these 
substances are manufactured by the mother and pass through the placenta into the 
fetal blood. In pyelitis, the causative organism is bound to get into the vagina 
in large numbers during labor. After rupture of the membranes these organisms 
will invade the uterus and placenta and secondarily infect the fetus. W’^e would 
probably have fatal results in a large percentage of the cases were it not for the 
mobilization of protective agglutinins. 


DR. LIEBLING (closing). — Dr, Black’s question, ■whether the infant ^vill be pro- 
tected during the first six months of life following active immunization of the preg- 
nant mother, may be answered in the affirmative. At present, I have followed a 
group of these infants beyond the sixth month of life and found that children born 
to actively immunized mothers presented a negative Schick test at the age of eight 
or nine months. Of greater interest is the transfer of passive immunity to the 
infant from a group of Schick-negative nonimmunized mothers. This may be 
attributed to the .stimulating effect of the toxin in the Schick test material, as the 
offspring of this group of mothers also responded negatively to the test eight or 
mne months after birth. I, therefore, feel that Schick testing alone without active 
immumzation of the mother has acted to protect the infant during the first nine 
months of life. 
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the pituitrin as the responsible agent. The negative skin tests, performed with the 
preparation used, rule out anaphjdaxis as the cause of shock. Of interest is tlie un- 
usual combination of shock and bradycardia which this case demonstrated. This 
bradycardia has been observed experimentally after the administration of pituitrin 
and may be due to vagal stimulation, direct myocardial action or intense coronary 
constriction.7 

Case 2. — F. B., aged 29 years, was admitted in labor to the obstetric ward service. 
Two years before admission the patient had been subjected to a cesarean section for 
an abruptio placentae. Because of a prolonged and unprogressive labor, the patient 
was brought to the operating room for delivery bj’’ section. Twenty minutes before 
the operation the patient was given ^go gr. of atropine sulphate by hypodermic. 
Blood pressure at the start of operation was 120/90, pulse 76. The anesthetic agents 
used were ethjdene and ether, administered by the closed, carbon dioxide absorption 
technique. At no time did the depth of anesthesia exceed that of first plane. A low 
cervical section was performed with the delivery of a living child. Immediately 
following delivery an ampoule of ergotrate was administered intramuscularly. Be- 
cause of persistent poor uterine tone, 1 c.c. of obstetrical pituitrin was injected into 
the uterus; at this time the patient’s blood pressure was 130/84 and pulse 100. 
Within five minutes the pulse rate rose to 120, while the blood pressure could not be 
obtained. The patient presented the picture of shock. For the following sixty 
minutes, the blood pressure could not be obtained. Epliedrine sulphate (gr. %) 
was given intramuscularly some thirty minutes after the appearance of shock with a 
resultant rise in pulse rate to 170-180 per minute with no effect on the arterial pres- 
sure. Pooled serum (500 c.c.) and 5 per cent glucose in saline (800 c.c.) were 
administered intravenously. Sixty minutes after the a.ppearance of shock the systolic 
blood pressure could be obtained at 100, while tlie pulse rate fell to 140. The 
patient’s recovery thereafter was rapid and uneventful. An intradermal skin test 
with obstetrical pituitrin (0.2 c.c. undiluted) resulted in the prompt appearance of a 
large urticarial wheal and a wide margin of erythema. On the fourth postoperative 
day the patient was given 500 c.c. of citrated blood because of profuse vaginal bleed- 
ing; this promptly produced a diffuse maculopapular eruption which was relieved 
with adrenalin. 

Here, too, the absence of significant hemorrhage and surgical trauma and the 
almost immediate occurrence of shock on the injection of pituitrin point with cer- 
tainty to the pituitrin as the responsible agent. The positive skin test and the 
maculopapular eruption following the transfusion indicate a state of allergy and 
suggest very strongly the possibility of anaphylaxis as the mechanism underlying 
the shock. 

The remaining 5 cases of pituitrin shock occurred in women on whom vaginal 
hysterectomies were performed and who received intrauterine surgical pituitrin 
(1 to 2 c.c.) at the beginning of the operation. All recovered with no untoward 
effects. Of these 5 patients, only one was skin tested with pituitrin, and this one 
was found to be negative. These cases represent an incidence of 5 per cent of the 
total cases observed by the physician anesthetists. 

MECHANISM OF PITUITRIN SHOCK 

Various theories have been offered to explain the meehanisni of 
pituitrin shock; these may be listed as (a) histamine reaction, (h) 
anaphjdaxis, and (c) cardiac effect. 

(a) In a discussion of our cases one maj'^ promptly dispose of the 
suggestion that histamine in the posterior pituitary preparation was the 
responsible agent, inasmuch as our solutions were histamine-free.* 
This does not exclude histamine as a cause of shock in the use of earlier 
posterior pituitary preparations which were admittedly less pure than 
those of today. " 



ADELMAN AND LENNON: PITUITKIN SHOCK 


653 


ports, was found to be an etiologic factor in shock following pituitrin administra- 
tion. Wang and Maxwell in 19333 reported a case of anaphylaxis following the 
intramuscular injection of 1 c.c. of posterior pituitary extract in a patient during 
labor, as evidenced by intense pruritus, urticaria, and shock; recovery was effected 
by intravenous fluids and intravenous digitalis. This case is of particular interest 
because it raises the possibility of sensitization bj^ previous administration of 
posterior pituitary preparations, as this patient had received such agents during 
her previous deliveries. 

Since this report there have been several further cases^ described. These cases 
follow a somewhat similar pattern of events which may be described briefly as 
follows: the patient, in the second or third stage of labor, was given a hj^odermic 
or intramuscular injection of a posterior pituitary preparation of a dosage varying 
from minims ii to 1 c.c. ; within ten to thirt}' minutes angioneurotic edema, urticaria, 
dyspnea, and shock appeared. In a number of cases no shock appeared, with 
urticaria, pruritus, and angioneurotic edema as the major complaints. Adrenalin was 
found to be effective in relieving the S3'mptoms in all cases. Those reports which 
included skin tests described their patients as sensitive to the extracts used; also, 
most of the cases revealed a historj- of some previous administration of the extract. 

Not all reports are found in obstetric cases. Seed and otherss described a case of 
shock, in an elderly man with diverticulitis, following the injection of pituitrin; no 
skin tests were reported. Potters mentioned the occurrence of shock in 10 cases out 
of 1,200 who had received pituitrin for varying surgical conditions; no deaths oc- 
curred and all patients responded to fluids and adrenalin. No details were given. 

Our experiences with pituitrin shock have been quite unique and un- 
described, in that all our cases occurred while the patient was under 
surgical anesthesia. During the past year 7 cases have been observed 
demonstrating shock almost inunediately after the injection of a pos- 
terior pituitary preparation (sui'gical and obstetrical pituitrin). These 
cases are reported to emphasize the danger of pituitrin shock and to 
discuss the mechanism of such reactions with a view toward careful and 
intelligent use of the drug and toward a rational therapy. 

Of the 7 cases observed, 2 are herewith presented in some detail, being 
representative of our entire group. 

Case 1 . — M. C., a 43-year-old white female, was admitted for a vaginal hysterec- 
tomj' to the gynecologj- ward service. Her preoperative condition was good. On 
the operative morning, the patient was given % gr. of morphine sulphate and ^50 
gr. of scopolamine, one and a half hours before the scheduled time of operation. 
The anesthetic agents were ethylene and ether, administered by the closed, carbon 
dioxide absorption technique; at no time did the depth of anesthesia exceed that 
of first plane. Blood pressure at the start of the operation was 100/64, and pulse 
90. Two minutes after the start of the operation, 1 c.c. of surgical pituitrin (20 
pressor units) was injected intramuscularlj’ in the arm in order to produce a less 
vascular operative field bj^ virtue of its peripheral vasoconstrictor action. Within 
eight minutes the blood pressure could not be obtained; the pulse could be palpated 
uuth difficultj', being 60 per minute. Tlie appearance of the patient was one of 
mild shock. During the remainder of the operation, a period of forty-five minutes, 
the blood pressure could not be obtained, while the pulse persisted between 48 and 
54. Some forty-five minutes after the end of the operation, the blood pressure was 
found to be 110/70. Therapy consisted of 2,500 c.c. of 5 per cent glucose in saline 
intravenouslj'. The patient’s postoperative course was uneventful. Intradermal 
•skin tests with surgical pituitrin (0.1 c.c. of undiluted and 1-10 dilution each) w^ere 
negative. 

The absence of significant hemorrhage and surgical trauma and the prompt ap- 
pearance of shock following the administration of pituitrin point, unequivocably to 
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Bimilarity between tlie effects of anoxemia and of the injection of a posterior 
pituitary preparation on the heart. Goldenberg and Eothbergerzo stressed the 
similarity between the effects of pituitrin on fhe electrocardiogram and the electro- 
cardiographic changes in angina pectoris and experimental coronary occlusion. 

An anoxic heart will dilate ; thus, Kolls and Geilingsi demonstrated by fluoroscopy 
and teleoroentgenograms that pitressin produced dilatation of the heart. With a 
dilated, anoxic heart, there will result a reduction in cardiac output even to zero, with 
a resultant fall in blood pressure to an extent that will depend upon the degree and 
duration of the myocardial anoxia. The mechanism of pituitrin shock when not 
due to anaphylaxis is briefly as follows: coronary constriction, myocardial anoxia, 
dilatation of the heart, decrease in cardiac output, fall in blood pressure. 

The role of the anesthetic agent in pituitrin shock is an uncertain and 
speculative one. 

The most signiflcant studies in this problem aie those of Melville^z who observed 
that dogs under sodium phenobarbital anesthesia were peculiarly sensitive to posterior 
pituitary extract as evidenced b3' the occurrence of ventricular fibrillation and death. 
Melville concluded that the coronar3" constriction in the phenobarbitalized dog was 
greater than in the unanesthetized dog and that this drug exerted some depressant 
action on the myocardium. From the work of Cattell, 2 .s it would appear that ether 
will enhance the action of pituitrin on the heart. He demonstrated an increase in 
heart volume during inhalation of ether, the heart volume steadil3- increasing with 
deepening anesthesia. In addition, Cattell showed that ether has a depressing effect 
on the blood pressure in shock, perhaps due to some disturbance in the vasoconstrictor 
system. 

It is interesting to speculate that the inhibition in tissue oxidation 
under narcotics and anesthesia^^ is a factor that sensitizes the heart 
under anesthesia to the deleterious effects of pituitrin. 

THERAPY 

The treatment of pituitrin shock in the unanesthetized individual 
whether due to anaphylaxis or to coronary constriction, is the same: 
intravenous fluids, preferably blood or serum, oxygen and adrenalin or 
ephedrine. The use of adrenalin and ephedrine in anaphylaxis need 
not be expanded upon. However, it is well to point out the rationale of 
the use of these drugs in pituiti’in shock due to coronar}’- constriction. 
Melville and Stehle^® have shoivn adrenalin and ephedrine to be effective 
antagonists of pituitrin by virtue of their dilating action on the coronary 
arteries. 

In the anesthetized patient, the problem of therapy is less simple 
since the anesthetic agent may sensitize the heart to adrenalin and 
ephedrine, so that the use of either drug might prove catastrophic to 
the patient. Thus, Meek and co-3vorkers^® have shown that cyclopropane 
has a marked sensitizing effect upon the cardiac automatic tissues so 
that adrenalin may produce ventricular tachycardia or ventricular 
flbriUation; adrenalin is contraindicated in cyclopropane anesthesia. 
These same ivorkers also tfound that adrenalin produced fast nodal 
tachycardias under ether anesthesia, an undesirable burden in an al- 
ready anoxic heart in shock. 

Orth and co-workers"® found that cyclopropane and ether sensitized 
the sinoaurieular node with the result that ephedrine wiU produce 
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(b) That anaphylaxis maj’- well reproduce the clinical pictures de- 
scribed is unquestioned. Most of the eases examined in the literature 
revealed, in addition to shock, the clinical features of urticaria, pruritus 
and angioneurotic edema. Where skin tests were performed, all revealed 
sensitivitj^ to the posterior pituitaiy preparation, h'lany cases presented 
a history of having received a posterior pituitaiy preparation on some 
pre^dous occasion. The studies of Simon and Ryder® would indicate that 
the responsible antigen was not the oxytocic or vasopressor fraction, but 
rather some other constituent of the gland. In this paper it will suffice 
to emphasize the possibility of pituitrin anaphylaxis. 

(c) Of more interest to us are the cardiovascular effects of pituitrin, 
effects which have received too little attention bj^ the clinician and merit 
some detailed discussion. It would appear paradoxical that a posterior 
pituitarj' preparation containing a pressor substance (pitressin), should 
produce shock by some mechanism other than anaphylaxis ; however, the 
physiologic explanation is not lacking. 

It is commonly held that the injection of a posterior pituitary prepara- 
tion results in a rise in arterial pressure, but this is erroneous. 

Moffatio found insignificant blood pressure changes in the unanesthetized patient 
following intramuscular administration of pituitrin. Woodbury and co-workersn 
observed transient falls in arterial pressure in anesthetized and unanesthetized 
patients following the intravenous and intrauterine administration of surgical and 
obstetric pituitrin; these falls were in the range of 30 to 50 mm. Hg. They also 
showed that the intravenous administration of three units pitressin produced very 
small rises in blood pressure. 

Our ovm observations in anesthetized patients indicate that the intra- 
uterine and intramuscular administration of surgical and obstetrical 
pituitrin are followed by variable results; there is usually no appreci- 
able change, and infrequently, a significant rise or fall in arterial 
pressure. 

In the experimental animal, the effects of pituitary preparations on 
blood pressure have been varied. 

Gruberiz demonstrated that pitressin in the unanesthetized dog produced a fall 
in arterial pressure when given intravenously; pitocin gave variable results while 
pituitrin produced a rise in pressure. These findings were confirmed bj^ Melville.is 
In the anesthetized animal, Raginskyi^ obtained results dependent upon the anesthetic 
agent used; thus, with chloretone, pituitary extract produced almost constantly a 
rise in blood pressure; with ether the results were of a pressor, depressor, or 
mixed t 3 "pe; with luminal the effect was pronouncedly one of a depressor type. 
It is generally agreed that the pressor response to pituitrin is due to arteriolar and 
capillarj' constriction. The explanation for the fall in blood pressure is to be sought 
elsewhere in the cardiovascular system; here our attention is brought to the action 
of pituitrin upon the heart and coronary vessels. 

It has been shown by Melville and Stehleis that the pitressin fraction possesses a 
potent constrictor effect upon the coronary arteries; tliis has been confirmed by 
VisscheriB and Katz and co-workers.ir Such coronarj' constriction leads to anoxia 
of the myocardium to a degree that will vary with the intensity and duration of the 
constriction. Grollmanis suggests that pituitrin per se may interfere with the 
oxidative processes of the heart and thus augment the anoxic action of coronarj' 
constriction. It is of interest to note that Eesnik and Geilingis point out the 
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The use of pituitrin in patients with evidence of coronary insuffieieney 
should be interdicted.^® One of our patients was a middle-aged colored 
female Avith syphilitic heart disease. Surgical pituitrin (1 c.c.) Avas in- 
jected into the uterus against the advice of the medical anesthetist, Avith 
the prompt appearance of shock. Recoverj^ Avas uneventful. 

Finally, AAdien the use of pituitrin is essential, care must be taken that 
it is not giA^en intravenouslj^ — this bj’’ a simple aspiration test in tAA'o 
planes before injecting. 

As for the physician anesthetist, it is not sufficient that he merely 
knoAA^s that pituitrin shock may occur under anesthesia. It is Avithin his 
province to Avarn the surgeon of the effects of pituitrin and to express 
an opinion as to the advisability of its use. The administration of 
pituitrin during anesthesia should be guided by the anesthetist Avhen- 
ever possible, to insure that the preparation is not given intravenously. 
When pituitrin shock does occur under anesthesia, the course of therapy 
should be guided bj^ the physician anesthetist AAdio is in a position to 
judge best the behaAuor and state of the patient and the response to the 
various therapeutic procedures. 


SUJIjWARY 

1. Seven cases of pituitrin shock occurring under anesthesia are re- 
ported, tAvo in detail. A brief revicAv of the pertinent literature is 
presented. 

2. Pituitrin shock may be a manifestation of (a) anaphylaxis, fre- 
quently due to previous sensitization with a posterior pituitary prepara- 
tion, or (b) coronary artery constriction Avith resulting myocardial 
anoxia, cardiac dilatation, and decreased cardiac output. 

3. Therapy in the unanesthetized patient, AAdiether due to anaphylaxis 
or coronary constriction, should consist of adrenalin (or ephedrine), 
intraA^enous fluid, and oxygen. In the patient anesthetized Avith ether or 
cyclopropane, adrenalin (or ephedrine) might prove deleterious to the 
patient, and therapj^ should be confined to the use of intravenous fluid 
and oxygen. 

4. Modes of usage of pituitrin are discussed Avith a vicAv toAA'ard 
elimination of shock reaction. 

The authors are indebted to Dr. Ralph Reis and Dr. Irving- Stein for the privilege 
of reporting their cases. 
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greatly increased sinoanricular rates. In retrospect, the use of ephedrine 
in our second case of pituitrin shock, with a rise in ventricular rate 
from 120 to 180, probably demonstrated the production of an increased 
sinoanricular rhythm during ether anesthesia. 

Orth and co-workers also observed that neosynephrin could be used 
safelj^ under ether and cyclopropane anesthesia as an analeptic ; if avail- 
able, neosjaiephrin maj^ therefore be used in conjunction with intra- 
venous fluids and as much oxygen as maintenance of anesthesia permits. 

There is no contraindication to the use of adrenalin or ephedrine 
under ethylene or nitrous oxide anesthesia. 

DISCUSSION 

The eases herein reported and those found in the literature serve well 
to indicate that pituitrin shock is no rare occurrence, and it is safe to 
say that its frequency is far greater than suspected and reported. Little 
consolation can be found because of the absence of case reports of deaths 
following the use of posterior pituitary extracts; too often such catas- 
trophes are treated with complete silence. 

It is the problem of the surgeon and the physician anesthetist to re- 
duce the incidence of pituitrin shock to a minimum. The surgeon may 
help attain this end, flrst, by appreciating the pharmacologic effects of 
posterior pituitary extracts, and second, by defining clearly the indica- 
tions for and the mode of use of such preparations. We have empha- 
sized the former ; some attention may well be paid the latter. 

The use of pituitrin (intrauterine or intramuscular) to diminish 
bleeding during a vaginal or abdominal hysterectomj’- is a poor and 
dangerous substitute for careful and scrupulous hemostasis; the possi- 
bility of an intrauterine injection being made into a vein is great. 
Similarly, the intrauterine administration of pituitrin during a cesarean 
section is hazardous in view of the great vascularity of a gravid uterus. 
Where an oxytocic agent is needed, it would be more discrete to use an 
ergot preparation or pitocin which has no constrictor action on the 
coronary arteries. In addition, the obstetrician should be aware of the 
fact that sensitization to posterior pituitary preparations from previous 
administrations is not rare and should be alert to the possibility of an 
anaphylactic reaction. 

When repeated injections of pituitrin are contemplated, as in post- 
operative abdominal distention, conservative doses should be the rule, 
averaging 10 to 20 pressor units for the individual dose; at this point 
reference may be made to a paper by Chaikoff’^ who advises that when 
pituitrin (or pitressin) is used in postoperative abdominal distention, 
it be combined with ephedrine, the latter in order to neutralize the eoro- 
narj^ constriction of pituitrin. 

The use of pituitrin as an analeptic in spinal anesthesia and shock 
is unsafe, carrying as it does the danger of coronary constriction ; how- 
ever, it may be effectively and safely used for such purposes Avhen com- 
bined with ephedrine. This combination has been suggested by Melville’® 
and its value confirmed by Hand and Sise’® and Chaikoff.®’ 



CANCER OF THE CERVIX FOLLOAVING SUPRAA^AGINAL 

HYSTERECTOjMY^ 

George Gray Ward, M.D., P.A.C.S., P.R.C.O.G.(Hon.), 

New York, N. Y. 

T here is still a difference of opinion as to the advisability of doing 
a total hysterectomy in all cases if the uterus is to be removed as 
a prophylactic measure against a possible carcinoma developing in a 
retained cervix. In 1934 A^on Graff wrote an article advocating that 
total hysterectomy should be done routinely. Since then several au- 
thorities have taken the opposite view in their discussions. 

All will agree that the total operation offers the best protection from 
cancer, although cancer of the cicatrix in the vaginal vault occasionally 
occurs. Tyler has reported 13 eases of cancer of the vaginal vault 
following the total operation, and Rouhier reported an epithelioma of 
the cicatrix in the vaginal vault twenty-six years after total hysterectomy. 

In these eases there naturally arises' the question as to whether some 
portion of the cervix was left unintentionally, or was it a primary 
carcinoma of the vagina. 

The technique employed in the complete operation should preserve 
the supporting structures of the upper pelvic floor. The technique 
described by Worrall of Australia and that of Lahey of Boston, if 
properly done, includes the entire portio vaginalis and is not difficult. 
In my experience it has been most satisfactory. Richardson and Farrar 
have also described efficient techniques. 

However, many surgeons believe that there is a definite increase in 
the postoperative mortality and morbidity in the total operation as 
compared to the subtotal, and that the incidence of stump cancer is 
less than the increase in mortality percentage, especially where there 
is no disease or injury of the cervix. There is also a difference of 
opinion as to the cure rate obtainable in these stump cases. Prominent 
authorities have argued' both sides of these questions. 

In 1896 Chrobak first described, as a clinical entity, carcinoma of the stump of 
the cervix left after subtotal hysterectomy. Polak in 1921 collected 256 cases 
from the literature rvhich awakened interest in the subject, and numerous reports 
of this condition continue to appear, especially during the last decade. 

The incidence of stump cancer is difficult to determine and varies 
greatly in different reports. A^on Graff found in one compilation of 
7,244 subtotal hysterectomies there was an incidence of 45 stump can- 
cers, or 0.62 per cent, while in his report of the number of stump cases 
found in a series of carcinoma of the cervix from different cancer 
clinics, there were 176 in 4,269, or 4.1 per cent. This is an approximate 
average percentage, although some clinics have a much higher inci- 
dence. In 1933 we reported 40 eases in 558, or 7.2 per cent. 

Formerly 0.6 per cent was considered the probable incidence, while 
today 4 per cent is six and one-half times greater, and the real fi’C- 
queney may be still larger. The difficulty in determining the incidence 

•Read, bv invitation, at the St. Louis Obstetrical and Gynecological Society, Novem- 
ber 23, 1940. 
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DISCUSSION 

DB.. HAROLD 0. JONES.- — We have used pituitrin, usuallj’ 1 c.c. of surgical, in 
many plastic vaginal operations as well as abdominal procedures. We have not ap- 
preciated many of the mild reactions as due to pituitrin but have interpreted them in 
terms of the surgical procedures performed. 

Pituitrin has been of distinct value in reducing the blood loss during vaginal 
hysterectomy, and in our experience has not resulted in any instances of late hem- 
orrhage. 

In the patients under mj' own observation, we have had only one with appreciable 
“shock’’ quite certainly due to pituitrin. This patient was sent to the operating 
room for a diagnostic curettage on account of uterine bleeding; no anesthetic agent 
was administered, as it was found that the cervix was so patulous that dilatation 
was not necessary. Curettage was carried out and rather free bleeding followed. 
One cubic centimeter of surgical pituitrin was injected into the tissues at the side 
of the cervix; care was taken to be sure that the needle did not enter a vein. The 
patient returned to the ward in good condition and a few minutes later was in very 
profound shock, pulseless, cold and clammy, blood pressure 60/ — , respirations 8 per 
minute. Intravenous fluids, ephedrine, oxygen caused some response, but not until 
twelve hours later did w'e feel safe about this patient. This patient recovered with- 
out any detectable residues. We did not test out her sensitivity to pituitrin later. 
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insertion of the radium capsule is a great lielj) in some cases. In our 
cases we place a radium capsule in the cavity of the cervix, 50 or 100 
mg., and implant platinum needles, 12^ mg., 4 to 6, in the periphery 
according to the size of the cervix, giving an average dose of 3,200 to 
3,600 mg. hours, which may be divided as indicated. This is either 
preceded or followed by high voltage x-ray therapy, preferably by the 
Coutard technique. Fricke of the Mayo Clinic gives up to 4,000 mg. 
hours in 3 or 4 divided doses, plus x-ray. 

The opinion as to whether the total removal has a higher mortality 
rate than the subtotal operation varies in accordance with the experi- 
ence of the surgeon. Manj’^ only remove the cervix when it is easy to 
do. The skilled operator will no doubt have less difficulty than the 
occasional surgeon. There is no question, however, that some cases, 
are extremely difficult for any surgeon on account of obesity, adhe- 
sions, and fixation of the uterus. The total removal in such cases is a 
more severe procedure, no matter Avho does it or by what technique, 
and the mortality and morbidity Avill average higher. 

In my opinion, in view of the rate of incidence as we see it, and the 
more frequent association of carcinoma with fibroma, it is best to re- 
move the entire uterus in all eases where there is no probability of 
serious increased risk. If the cervix is retained on this account, it 
should be coagulated or repaired when indicated, and meticulously 
watched in a careful follow-up over an extended period of time. When- 
ever a hysterectomy is contemplated, the cervix should always be care- 
fully studied, and if suspicious a biopsy should be made. 

It is important that the uteri removed be opened and inspected at 
the time of operation, and if the ceiwix is suspicious it should be re- 
moved in spite of an increased I’isk. 

RESULTS 

Healy and Arneson in 1935 published their results obtained in treating stump 
cancer, and their five-year salvage was 14 per cent. They attributed their poor 
salvage to the anatomic difficulties and change caused by the absence of the 
fundus, as it did not allow of the same perfect application of the radium, or the 
same degree of dosage. The 14 per cent was lower than their salvage percentage 
of all their cancer cases. Tliey state, however, tliat their results in the advanced 
cases of stump cancer equaled their results in advanced cancer with the uterus 
present. Thej^ evidently rely more on the external radiation with x-ray, advising 
the Coutard technique. 

On the other hand, Behney has reported a 10 per cent better percentage in his 
stump cases than in his total series; and Scheffey’s salvage was 42.8 per cent against 
20.5 per cent for his total cases. 

The last report from the Woman’s Hospital on carcinoma of the stump was 
published three years ago when Dr. Sackett found an incidence of 7.2 per cent. 
This report included all cases, even though they occurred within the first year 
following hj’^sterectomj'. I have recently had the records brought up to date, from 
May, 1919, to November, 1940. This shows that in 879 patients with carcinoma 
of the cervix there were 61 stump cases, or 6.9 per cent. In 49 observed during 
a five-year period, 21 -were living, or an absolute survival rate of 42.8 per cent; 
•and in 20 observed during a ten-year period, 10, or 50 per cent, were living. Our 
five-year salvage of all cancer of the cervix cases was 28.5 per cent. In the 61 
cases, 16 were within the first jmar after operation. Of these, 5 survived five 
years and 3 ten years. Undoubtedly the disease was already present in some of 
this group at the time of the hysterectomy. 
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is due to the uncertainty of the presence of carcinoma at the time of 
the subtotal operation. It is fair to presume that the carcinoma was 
already present if it appears within the first year after the subtotal 
hysterectomy. 

Pearce of Boston stresses the slow development of carcinoma in some cases, 
mentioning as long as four years after its onset. Nuttall and Todd suggest a 
two-year criterion; Heal}’' believes a three-j-ear period should elapse as a fair 
index, to which Behney agrees. 

It is important to note that there is a coincidence of fibroids and 
cancer in the same uterus. 

Herbert Spencer, in 1902, was the first to recognize the frequent coincidence 
of malignant disease with fibroids. He found 4 cases of cancer in 200 fibroid 
uteri. Schottlaender found 12 in 600, and Noble found 2 in 100 cases, or a total 
series of 18 cancers in 900 fibroids, or 2 per cent. Labej^, in 1924, before the 
French Congress of Surgery, stressed the frequent association of fibroma and 
cancer as proved bj’' total lysterectomy. Piquand found in 600 uteri without 
fibroids 4 cases of cancer and in 600 cases with fibroids 21 cases of cancer. As 
most hysterectomies are done for fibroids, this is an important factor to consider 
in choosing the tj^pe of operation. 

Spencer, Masson, Von Graflf, Lynch, Sampson, Farrar, and many others advocate 
routine total hysterectomy as a prophylactic measure against stump cancer, be- 
lieving that there is very little added risk in skilled hands. 

Healy states the low incidence does not justifj’^ the total operation on account 
of increased mortality. 

Scheffey, Behney and Meigs, among others, do not advocate the total op- 
eration in ever}' case, reserving it for those in which the cervix is badly dis- 
eased. In the milder cases they advocate appropriate preliminary treatment, such 
as cauterization or repair. 

Some surgeons rely on coning out the mucosa of the cervix, or cau- 
terizing, or earbolizing its caAuty as a preventive of malignancy. This 
is no safeguard, as 80 per cent of cancers originate on the portio 
vaginalis. 

Sidall and Mack showed that in average hands the mortality of the total opera- 
tion is higher than the subtotal. In 4,559 total operations, it was 3 per cent, and 
in 7,795 subtotal, it was 2.6 per cent. 

Eichardson expects the mortality in either operation should not exceed 1.5 per 
cent in skilled hands, but points out that in the total operation the morbiditj' and 
complications are greater, and that it is not the average operator alone who finds 
it more difiicult. 

Hochman, a student of mine, studied, under my supervision, 1,114 cases of total 
and subtotal hysterectomies and reached the conclusion that in the hands of the 
average operator there is a definite increased operative risk accompanying the 
complete operation. 

In my experience, the incidence of vesicovaginal fistula is higher in 
stump carcinoma, probably due to the effect of the radium or the car- 
cinoma on the bladder, which is in close approximation to the top of 
the stump. I have found it one and one-half times higher in these eases. 
Behney found fistula three times as often in treated and untreated 
stump cases of his series. Consequently, I believe it is wiser and safer 
to give divided doses of radium rather than one large dose. 

The difficulty in applying the radium varies according to the extent 
of the disease and the shape and size of the cervix. Behney ’s method 
of splitting the cervix transversely with the radioknife to allow of the 



SOME CLINICAL OBSERVATIONS ON THE ENDOCRINOLOGY 

OP ABORTION^^ 

E. C. Hamblen, M.D., Durham, N. C. 

(From the Endocrine Division of the Department of Obstetrics and Gynecology, 
Didce University School of Medicine and. Dube Sospital) 

T he etiology of abortion is varied. When no medical or gynecologic 
cause is apparent, it has been common practice to look for some 
disturbance in the endocrine s}’’stem or to take ultimate refuge in some 
theory of glandular failure. At times, clear-cut factual data are avail- 
able to establish the endoerinopathj’- of abortion. The high incidence of 
abortion in hypothyroid women and the specific therapeutic efficacy of 
thyroid substance are well known. Abortion is a common complication 
of pregnancy in diabetic women, the incidence of which has not been 
altered significantly by adequate tl)erapy with insulin and diet. Myo- 
pathic insufficiency of hypoplastic uteri, resulting from embryologic 
faults or from adolescent ovarian failure, may cause abortion. The most 
common theory employed to explain repeated abortions, when no organic 
or traumatic factors exist, is based on an assumed intercurrent ovarian 
or placental failure. This communication deals with some clinical ob- 
servations pertinent to this theoiy. 

A time-honored concept of the physiology of corpus luteum attributes 
to it the role of protecting and nurturing the product of conception. Its 
active principle, progestin, has been described as exerting a quieting and 
relaxing action upon uterine musculature. Accepted as generally as it 
is in experimental biology, this concept has both its ardent proponents 
and opponents in clinical endocrine gynecolog;\L Palls and his co-workers^ 
regard progesterone as a quantitative, biologic antidote to pituitary 
oxytocin, endogenous and exogenous. Kurzrok and his associates,^ on 
the other hand, have observed increased uterine contractility following 
injections of progesterone. 

Further considerations indicate that, despite the fundamental role 
attributed to it in the physiology of pregnancy, the corpus luteum at 
times is not indispensable to the normal progi’ess of gestation. PratP 
reported in 1927 the nonoccurrence of any interference with the course 
of pregnancy or lactation in the instances of 2 women whose corpora 
lutea were removed during the first month of pregnancy, in fact prior 
to the first missed period. Such observations may even cast dou1)t 
upon the absolute necessity for the corpus luteum in implantation of the 
fertilized ovum. Ask-Upmark^ revieAved the records of 51 women from 
whom the corpora lutea were removed during the first two months of 
pregnancy. Pregnancies continued in 9 of these women, despite the fact 
that in 4 instances corpora lutea had been removed during the first 

‘Read, by invitation, at the Detroit meeting of the Michigan Society of Obstetricians 
and Gynecologists, October 1, 1940. 
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In II tlie disease developed more tliaii one j'ear after operation. Sixteen of this 
group survived five years, or 32.7 per cent of 49 observed, and 7 survived ten 
years, or 35 per cent of 20 observed. 

Tliere were 32 cases arising three 3 ’ears following operation, or 3.64 per cent, 
whicli approaches the 4 per cent of average incidence in which the carcinoma was 
not present at the time of hystereetomj^ 

In the 61 cases, the extent of the disease was classed as earlj' in 16 and ad- 
vanced in 45. Forty-seven cases were squamous cell carcinoma, of which 20, or 
44 per cent, survived five 3 ’ears, and 9, or 20 per cent, survived ten 3 ’ears. There 
were 12 patients with adenocarcinoma, 2, or 20 per cent, surviving five years, and 
1, or 10 per cent, ten 3 ’ears. In 2 cases the type of cell was undefined. The inci- 
dence of fistula was one and one-half times as high in our stump cases. 

The average dose of radium applied was approximately 3,200 mg. hours of 
element. High voltage x-ra 3 ’ follows, or precedes, preferabl 3 ’ after the Coutard 
technique. Before 1930 we had no high voltage x-ra 3 ’. Thirty-six patients were 
treated with radium alone (of these 29 were under treatment before 1930), 16 of 
these survived five years, and 9 survived ten 3 ’ears. Twenty-four patients were 
treated with both radium and x-ray; of these, 5 survived five years and 1 survived 
ten 3 ’ears. One patient was not treated. 

As Behney has pointed out, the salvage of stump cases for five years in Scheffey’s, 
Behne 3 ’’s, and our Clinic, if combined, was approximatel 3 ’ twice that achieved with 
general carcinoma of the cervix in the same Clinics. 

COMMENT 

The general impression has been that cancer of the stump is more 
serious and more difficult to treat, with less hope of success than cancer 
of the cervix with the fundus present. With the exception of the 
increased frequency of fistula, which may be due to the carcinoma as 
well as the radium, in view of our results and those obtained by Scheffey, 
Behney, and others, I do not believe the above statement is justified. 
I agree with Behney’s statement in a recent paper before the American 
Clynecological Society that stump cancer behaves and responds to treat- 
ment in a manner similar to cases where no operation has been done, 
with generally better results. If castration is combined with the sub- 
total hysterectomy, it should be expected to be a retarding factor in 
the cancer development due to diminished circulation and lymphatic 
drainage. 

In my opinion the total operation is to be preferred and is my present 
practice, because of the evident higher incidence of stump cancer than 
was formerly thought to occur, and of the frequent association of can- 
cer ivith fibroids. Yet we must recognize that in a^mrage hands there 
is more danger of a higher mortality, and such complications as injury 
to the bladder and ureters, infection, and lack of vaginal support than 
in skilled hands. Also the expert surgeon will meet cases 3vith a defi- 
nite increase in risk due to obesity, adhesions, fixation, or systemic 
disease, which makes the subtotal operation a safer and iviser proce- 
dure. If, however, the subtotal operation is considered, a careful study 
of the cervix should be made and appropriate treatment used if indicated. 

In all subtotal operations, the possibility of cancer should be borne 
in mind, and a careful follow-up for an extended period of time is essen- 
tial for safety. 

101 East Eightieth Street 
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of studies upon pregnanediol titers in health, and disease has appeared. Stover and 
Prattis observed no significant alteration in pregnanediol titers of 3 individuals 
who had signs and symptoms of threatened abortion (1 gave a history of repeated 
abortion). Buxtonio recently reported the occurrence of normal titers of sodium 
pregnanediol glucuronide in the early pregnancies of 5 women, each of whom had 3 
or more spontaneous abortions. Pratt and Stover and our groupie reported simul- 
taneously that injections of progestin or progesterone failed to increase pregnanediol 
titers of patients receiving this type of therapy. Further studies by our groupis on 
the metabolism and utilization of crj^stalline progesterone continue to confirm these 
observations. It was found that quite large quantities of progesterone could be 
given without any pregnanediol being recovered from the urine. We also reported 
data which indicated that the injection of crystalline progesterone tended to inhibit 
the metabolism of the intrinsic progestin, i.e., pregnanediol titers were actually de- 
creased by injections of progesterone. It was observed in these studies, however, 
that the concomitant administration of estrogens and progesterone tended to prevent 
this depression and at times resulted in some increase in pregnanediol titers. The 
simultaneous administrations of chorionic gonadotropins, progesterone, and estrogens 
yielded our only definite increases in pregnanediol titers. These observations seemed 
to cast considerable doubt upon the therapeutic specificity of progesterone in the 
treatment of threatened or habitual abortion, even in those instances in which low 
pregnanediol titers were associated. The theory of Browne and Venning that one 
might be able to establish quantitatively the progestin deficits by their method and 
to complement these deficits by progesterone therapy seems untenable. 

CLINICAL DATA AND CASE REPORTS 

The case records of 6 women who either had had repeated abortions 
or who were threatening to abort are reported. These patients were 
investigated both from an endocrine and a gjmecologie standpoint. All 
had repeated daily determinations of pregnanediol by Venning’s method. 
A number had daily determinations of 17-ketosteroids (products of 
androgenic metabolism) by Oesting’s method.^® All of these patients 
except one were treated ivith progesterone alone or ivith^progesterone 
and estrogens, or progesterone and chorionic gonadotropins. 

Case 1.- — Abortion at 6 months. No treatment except thyroid substance. A. B., 
colored, aged 35 years, married, para 9-9-0, was seen in the Endocrine Division 
Sept. 21, 1939, at which time she was approximately four months pregnant. All of 
her nine previous pregnancies had ended in miscarriages at five to six months of 
gestation. Endocrine and gynecologic surveys indicated no apparent abnormalities 
or disease except generalized obesity (weight 183 pounds) . Eoentgenogram of the 
sella turcica was normal. Basal metabolic rate was reported to be -20 per cent. 
The urinary excretion of sodium pregnanediol glucuronide was investigated from 
Sept. 22 to Nov. 6, 1939, i.e., to within five days of the time the patient miscarried. 

These findings are presented graphically in Ifig. 1. No treatment was given except 
thj-roid substance to clinical tolerance. 

The patient is now (Sept. 25, 1940) about five and one-half months pregnant and 
has been receiving anhj'drohydroxj’progesterone,* 60 mg. a day, and thyroid substance 
to tolerance since the second month of pregnancy. 

The abortion of this patient occurred at about the sixth month just as her 
previous 9 abortions. The pregnanediol titers were quite normal and compatible 
with the stage of gestation until a distinct fall in these occurred about a week before 
abortion. By referring to these titers, impending abortion could not have been 
diagnosed until the week before it actually occurred, and any treatment which had 
been anticipated upon the basis of low pregnanediol titers would not have been 
initiated until that time. 


*Pranone, supplied generously by Schering Corporation, Bloomfield, N. J. 
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month of pregnancjL On the other hand, there is a mass of sux’gical data 
which indicate that trauma to, or removal of, the corpus lutenm in the 
early months of pregnancy commonly results in abortion. There is, how- 
ever, general acceptance of the belief that corpora lutea or even both 
ovaries may be sacrificed during the later stages of pregnancy vdth no 
untoward sequelae as regards the course of pregnancy. Explanation of 
this dispensability of the corpus luteum rests upon the assumption that 
its endocrine functions are taken over by the chorioplaeental system. 

A definite division of labor, as regards endocrine function, between 
the ovaries and the chorioplaeental sj'-stem has been envisioned by 
Browne and Venning.® 

Thej' divide pregBancy into ovarian and chorioplaeental phases. During the 
ovarian phase the urinary excretionary values of estrogens and of the pregnanediol 
complex are low, while those of the gonadotropins are high. During the chorio- 
placental phase these values of estrogens and pregnanediol complex increase, while 
those of gonadotropins decrease. The time of transfer of endocrine responsibility 
from the ovaries to the chorioplaeental system is said to vary markedly and to be 
indicated roughly by a peak in the urinar 3 ' excretion of gonadotropins. This tlieorj' 
assumes that an early transfer of responsibility to the chorioplaeental system may 
permit early sacrifice of the ovaries. In such striking instances of dispensabilitj' 
of the corpus luteum as reported by Pratt, one may assume that an essentiallj' 
normal progestational endometrium may be capable of supplying the hormonal re- 
quirements for the continuation of pregnanejA 

There is an aliundaiice of data to confirm the belief that the ehorio- 
placental system is a source of the hormonal plethora of pregnancy. 

Allan and Doddso summarized 4 histories of patients reported by Amati, Szarka, 
Waldstein, and Saidl and added one patient of their own in whom pregnancy con- 
tinued despite bilateral oophorectomies. They observed in the records of these 
patients no significant alterations in the urinary excretionary values of gonadotropins, 
but they did observe definite decreases but no absences of estrogens. Venning and 
Browne observed no significant alterations in the urinaiy excretion of estrogens and 
of pregnanediol complex in a patient in whom pregnancj- continued despite the re- 
moval of the corpus luteum on approximately the ninetieth dej' of pregnanejA 

Studies of functional levels of corpus luteum activity in abortion as 
well as in other conditions related to ovarian failure have been hampered 
by the fact that biologically active progestin either does not occur or oc- 
curs in small quantities in tlie various fluids and tissues of the body. 

Onlj- small amounts of progestin were found bj’ Adler and co-workers' and by 
Ehrhardts in human placentas and in the urines of pregnant women. Loewe and 
Vossa found only 1 rabbit unit of biologicallj- active progestin in 20 liters of urine 
from women during the last five daj's of the menstrual cj-cle. Blochio reported that 
oOO c.c. of blood from a pregnant woman gave negative results when tested by 
methods of bio-assaj-. Clauberg and his assoeiatesn obtained only a questionable 
progestational reaction with an extract prepared from approximately 50 Gm. of 
human corpora lutea. Pratt and his co-workers,r2 however, were able to get positive 
tests in the immature rabbit with extracts equivalent to 60 Gm. of human corpora 
lutea. Our groupia pas shown that even after injections of rather large amounts 
of progesterone or after the ingestion of rather large do.ses of anhydrohydroxy- 
progesterone no biologicalh- active progestin maj- be recovered from the urine. 

Venning and Browne, however, in their various studies have been able to adapt 
' enning’s method for the gravimetric determination of sodium pregnanediol 
glucuronidei-i to the study of progestin metabolism. The,y have submitted data 
to prove that pregnanediol is the major metabolic product of progestin. A number 
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critical depressions of tliese titers. The patient’s therapy was continued through the 
eighth month of pregnancy. Whatever the cause of the patient ’s threatened abortion, 
it was not related to any depression in pregnanediol titers. 

Case 4. — Abortion at five and one-half mouths occurring in a patient wlio had had 
3 previous abortions. Treatment with estriol glucuronide, progesterone, and chorionic 
gonadotropins. Mrs. E. M., aged 30 years, para 2-2-0, was seen first in the Endocrine 
Division Sept. 22, 1939, at which time she was in the process of having a six weeks’ 
abortion. The patient aborted despite progesterone therapy three days later. 




The patient’s two previous pregnancies had been aborted at about six weeks of 
gestation. General endocrine and gynecologic surveys showed no abnormalities. Basal 
metabolism was reported as -20 per cent. 

Eig. 4 outEnes the clinical course of the patient from the time of her tliird 
abortion through the beginning of her fourth pregnancy and until her fourth abor- 
tion. The patient received progesterone, estriol glucuronide, and chorionic gonado- 
tropins as indicated in the clinical chart, as well as thyroid substance to tolerance. 

The normal pregnanediol titers of this patient led to the hope that pregnancy 
would be carried to term. Tliese titers during the three months they were investigated 
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Case 2. — Pregnancy successfullj- carried to term in a woman who had had 3 
previous abortions. Treatment with progesterone and thyroid substance. Mrs. A. H., 
aged 26 years, para 3-3-0, was seen first in the Endocrine Division March 9, 193S, at 
wliieh time she was about two and one-half months advanced in her fourth pregnancy. 
Her three previous pregnancies had been aborted spontaneously at about the third 
month. Gynecologic and endocrine surve 3 -s showed no evidence of endocrine disease, 
except sj’nimetrical obesity and clinical hj'iJothj-roidism. A basal metabolic test done 
just prior to the beginning of pregnanej- was reported as -21 per cent. This finding 
had resulted in the administration of thj'roid substance to clinical tolerance through- 
out the course of the patient’s pregnancy-. 

Fig. 2 indicates the course of this patient during her pregnanej' up until delivery 
of a healthy child Sept. 24, 1938. During the pregnanej' the patient received 
progesterone as indicated in the clinical chart and excreted rather normal amounts of 
sodium pregnanediol glucuronide. 

One is inclined to attribute the ‘successful outcome of this pregnanej' to the 
thj'roid substance given and to restricted activity rather than to the small dosage of 
progesterone, i.e., 1 mg. three times a week. Throughout pregnanej' the patient’s 
pregnanediol titers were essentiallj' normal. The amount of progesterone given 
could not have maintained normal levels of pregnanediol excretion had these been 
significantly low initiallj'. The patient’s pregnancy was complicated bj' a moderate 
toxemia during the last month. The albuminuria during this time interfered with 
pregnanediol determinations which otherwise would have been continued until the 
onset of labor. 



EB SIGNIFIES SODIUM PREGNANDIOL GLUCURONIDE. NUMERALS ABCME GRAPH INDICATE 
AVERAGE DAILY VALUES IN MG 

Fig. 1. — Case 1. Graphic clinical record, including urinary excretionary values of 

pregnanediol complex. 

Case 3. — Pregnancy following gonadotropic therapy in a patient with ovarian 
sterility. Threatened abortion during the third month of pregnancy, despite initia- 
tion of therapy with estriol glucuronide, progesterone, and chorionic gonadotropins 
as soon as pregnancy was diagnosed. Eventual delivery at term. Mrs. M. McC., 
aged 25 j'ears, para 0-0-0, was seen in the Endocrine Division Julj' 11, 1939, because 
of inability to conceive during her five and one-half j'ears of marriage. She had 
received no endocrine investigation or therapj'. Her last sterility investigation had 
embraced a tubal insuffiation about two and one-half years previouslj'. Despite the 
fact that she gave a historj' of marked oligomenorrhea since menarche at 15 until 
approximately one and one-half years previouslj', endocrine and gynecologic surveys 
were essentially normal. Eoentgenogram of the skull was negative. Basal metabo- 
lism was -12 per cent. 

The endocrine investigation of this patient, as well as the patient’s therapj' which 
resulted in pregnanej', and the course of this pregnancy', which was threatened by 
abortion, are given in Fig. 3. 

The interest in this case lies in the fact that for an entire month tliis patient 
threatened to abort despite bed rest and despite prophylactic therapj' designed to 
prevent possible abortion started when pregnancy was diagnosed. The patient bled 
so profuselj' during her threatened abortion that her obstetrician felt sure that she 
had aborted. Despite these symptoms of threatened abortion pregnanediol titers 
were increasing steadily and normally, and at no time were there observed any 
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logic and endocrine surveys indicated no significant disease. Basal metabolic rate 
was reported as +10 per cent, satisfactory. Eoentgenogram of the sella turcica was 
normal. The details of the investigative studies done and of the patient’s therapy 
during the course of her pregnancy are given in Fig. 5. 



Fig-. 4. — Case 4. Graphic clinical record including various therapies and the urinary 
excretionary values of pregnanediol complex. 


On August 2.1 the patient reported that she had felt no fetal movements for two 
days. In view of this apxiarent fetal death and in view of low urinary titers of 
inegnanediol complex, therapy was discontinued. On August 26 the patient went 
into premature labor and delivered a macerated fetus of some seven months’ gesta- 



SIGNlPICS SODIUM PREGNANDIOL GLUCURONIDE NUMBERS ABOVE GRAPH INDICATE AVERAGE DAILY VALUES IN MO. O AT BASE LINE INDICATES NEGATIVE VALUE. 
SIGNIFIES AVERAGE DAILY VALUES IN INTERNATIONAL UNITS OF THE EXCRETION OF l7-nETOSTEROIOS. 
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showed a gradual and continual rise. Treatment was started as soon as lier first 
period was missed and certainly must be judged to have been adequate. It was our 
feeling that since the patient carried this pregnancy so much longer than her 3 
previous six w'eeks ’ abortions and since her pregnanediol titers were quite normal, she 
might have gone to term had not the premature rupture of membranes occurred. What 
success therapy attained in this case may well have been due to the thyroid sub- 
stance rather than to the other agents used. 



Case 5. — ^Miscarriage at seven months in a patient who had had 3 previous mis- 
carriages or abortions. Treatment with progesterone and chorionic gonadotropins, 
ills. E. W., aged 26 years, para 3-3-0, was referred to the Endocrine Division Jan. 
13, 1940, because of a historj- of three previous abortions or miscarriages. Gjuieco- 
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tion. The placenta was described by the pathologist as being full size with no 
gross pathologic changes. Microscopic examination likewise revealed no pathologic 
changes. 

Abortion or miscarriage was anticipated from the early stages of pregnancy in 
this case because of the consistently low pregnanediol titers and because of the fact 
that even during her third and fourth month of pregnancy they had shornr no sub- 
stantial elevations ; as a matter of fact these had started declining during the latter 
part of the third month. A striking finding was the extremely low values for preg- 
nanediol during the menstrual cycle during which pregnancy occurred. For ten 
consecutive days during the progestational phase of this cycle, no pregnanediol was 
excreted, despite the fact that the patient was receiving both progesterone and 
chorionic gonadotropins. 



UJ] SIGNIFIES SODIUM PREGNANDIOL GLUCURONIDE NUMERALS ABOVE GRAPH INDICATE AVERAGE DAILY VALUES IN MG 
0 AT BASE LINE INDICATES NEGATIVE VALUE. 

g SIGNIFIES AVERAGE DAILY VALUES IN INTERNATIONAL UNITS OF THE EXCRETION OF 17- KETOSTEROIDS . 

f NEGATIVE FRIEDMAN TEST . 5-18-40 
J POSITIVE FRIEDMAN TESTS : 6-20-40:7-30-40. 

M 

I BIOPSY: MIXED PROGESTATIONAL ENDOMETRIUM. 

* DELIVERY OF PLACENTA. 7-31-40 

Fig. 6. — Case 6. Graphic clinical record including various therapies and the urinary 
excretionary values of pregnanediol complex. 

Case 6. — Abortion at three and one-half months by a patient wdio had had 3 pre- 
vious abortions. Treatment with estriol glucuronide and progesterone. Mrs. L. K.j 
aged 33 years, para 3-3-0, was first seen in the Endocrine Division Sept. 2, 1937. 
During the patient’s previous five years of marriage 3 abortions had occurred at 
approximately the third month of gestation. Endocrine and gynecologic surveys were 
essentially negative except for clinical hypothyroidism. The patient ’s basal metabolic 
reading w’hen seen first w’as —21 per cent. During a two-and-one-half-year period 
of observation and study no pregnancy occurred, despite the fact that metabolic 
irregularities ■were adjusted by thyroid substance to full clinical tolerance. These 
studies embraced quantitation of pregnanediol complex during 4 menstrual cycles 
with negative results and examinations of a number of endometrial specimens taken 
at onsets of episodes of bleeding. All of the latter showed estrogenic or minimal 
progestational responses. 

On April 22, 1940, a series of cyclic gonadotropic therapy was instituted which 
led to a pregnancy. Fig. 6 presents graphically the clinical record from this time on, 
including therapy, urinary titrations for 17-ketosteroids, and sodium pregnanediol 
glucuronide. This record covers the cycle preceding pregnancy, the pregnancy, and 
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macerated seven months’ fetus was delivered. 
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It does not seem tmlikely that the sterol and chorionic gonadotropic 
therapy given these patients may have interfered with the usual thera- 
peutic efficacy of thyroid therapy. 

The failure of even the large amounts of progesterone employed to 
increase the pregnanediol output of these patients agrees well with other 
reported studies of our group in nonpregnant women. At times during 
these studies, it ivas observed that the total output of pregnanediol was 
considerably less than that to be anticipated from the efficient metabo- 
lism of the injected progesterone alone. We are inclined, therefore, to 
lielieve that intensive j)rogesterone therapy may actually lower the 
pregnanediol output of patients, i.e., decrease their intrinsic progestin 
metabolism. 

Our observations warrant the belief that studies of urinary titers of 
the pregnanediol complex are of no clinical value in the diagnosis or 
treatment of impending or habitual abortion. They likewise indicate 
that, when low pregnanediol titers are diagnosed, the administration 
of amounts of progesterone theoretically capable of complementing the 
calculated pregnanediol deficit fails to effect any significant elevation 
in these titers. 

SUMMARY 

Some concepts of the hormonologj’^ of abortion have been reviewed and 
studies of progestin metaliolism in patients with histories of repeated 
abortions have been reported. 

The following observations seem warranted from our studies : 

1. As a rule, pregnanediol titers tend to fall prior to abortion. This 
fall may be abrupt or gradual. 

2. During the course of pregnancy prior to the onset of abortion titers 
may be normal or low. 

3. Patients may threaten to abort when pregnanediol titers are normal. 

4. Intensive therapy with progesterone, alone or combined wth 
estrogens and chorionic gonadotropins, fails to elevate low pregnanediol 
titers and to prevent abortion. 

5. There is a likelihood that large doses of progesterone may pre- 
cipitate abortion by depressing the metabolism of intrinsic progestin. 

6. Progesterone therapy may interfere with the therapeutic efficacy 
of thyroid substance in preventing abortion in hypothyroidism. 

7. Any beneficial effect which therapy with progesterone possesses in 
the treatment of habitual abortion cannot be explained upon the basis 
of its complementing deficits in progestin-pregnanediol metabolism. 

The progesterone used in these studies was supplied generously by the following 
concerns: Ciba Pharmaceutical Products, Inc., Summit, N. J. (lutocylin) : Eli Lilly 
& Company, Indianapolis, Ind. (progestin) ; Sobering Corporation, Bloomfield, N. J- 
(proluton). The chorionic gonadotropins (APL) and the estriol glucuronide (em- 
menin) were supplied by Ayerst, McKenna & Harrison, Montreal, Canada. 

Part of the expenses involved in these studies was defrayed by grants from the 
Research Council of Duke University and from Schering Corporation, Bloomfield, N. J- 
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the patient's spontaneous abortion Julj- 30, 1940. Gross and microscopic cxamina- 
lions of tl>o placenta showed no abnormalities. 

Aboi'tion was anticipated in this case during the last si.x weeks of pregnancy 
because of the declining pregnanediol titers. There was a period of time just prior 
to abortion when the patient, despite treatment, excreted no pregnanediol for eight 
consecutive days; however, during the four days immediately preceding abortion, the 
patient excreted 16 mg. of pregnanediol and on the daj' of abortion gave a positive 
pregnancy test. 

A complicating factor was introduced inadvertently in this case due to the fact 
that an endometrial biopsy was taken apparently at the onset of an episode of bleed- 
ing, which subsequently proved to have been most likely of implantational nature. 
No chorionic tissue was encountered in the endometrium secured at this time. The 
scantiness of this episode of flowing, the failure of the pregnanediol complex to 
disappear from the urine after this bleeding ceased, and the increased quantities of 
it excreted at this time seemed indicative of pregnanej’, despite the negative preg- 
nancy test. In 4 other similar instances, accidental biopsies at the time of implanta- 
tional bleeding or during the first few weeks of pregnancy have been done; in only 
one of these did abortion occur, and here apparently the entire product of conception 
was removed during the biopsy. The other 3 patients who had biopsies at this time 
continued normallj’ to term and delivered healthy babies. The facts that a positive 
pregnancy test was received the daj' of abortion, that no pathologic findings were 
encountered in the placenta, that no sj'mptoms of impending abortion existed until 
a few hours before the abortion actually occurred, and that low urinary excretionary 
values of pregnanediol had characterized the last six weeks of pregnancy seem to 
relate the abortion to endocrine rather than to traumatic factors. 

This case suggests two significant observations in regard to the hormonology of 
pregnancy. Significant increases of pregnanediol complex may be recognized in the 
urine during early pregnancy even prior to the excretion of sufiScient concentrations 
of gonadotropins to yield a positive pregnancy test. Failure of the placental func- 
tion of progestin-pregnanediol metabolism may occur prior to, and independently of, 
any significant alterations in gonadotropic output. 

DISCUSSION 

Studies of urinarj’ titers of the pregnanediol complex yield equivocal 
data regarding the hormonology of women giving histories of repeated 
abortions. In some eases low titers may be encountered throughout the 
greater part of the pregnancy. In others, a critical fall in these titers 
does not occur until shortly before actual abortion. Abortion may 
threaten and, perhaps, may occur when the pregnanediol titers are 
normal (Case 3). 

Our observations have indicated that when abnormally low preg- 
nanediol titers are encountered, intensive therapy, even when initiated 
as soon as pregnancy is diagnosed, is unable to restore normal excre- 
tionaiy values or to prevent abortion. This is true of various combina- 
tions of therapy : Progesterone intramuscularly in oil in daily or thrice 
weekly doses varying from 5 to 10 mg.; similar amounts of progesterone 
combined with estrogens or with estrogens and chorionic gonadotropins 
(during first three to four months of pregnancy). The failure of this 
latter combination of therapy to prevent abortion in the patients in 
Cases 4, 5, and 6 warrants analysis. These 3 patients had varying grades 
of hypothjToidism and received in addition to the therapy mentioned, 
thyroid substance to full clinical tolerance. Had thyroid substance alone 
been given, better results would have been expected than those obtained. 
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mals were considered to be in good plij'sical condition and were found to be free of 
spontaneous disease at autopsy. 

In tlie three weeks ’ control period which preceded the production of renal injury in 
each of these animals, blood pressure determinations were made by an indirect 
methods twice weekly, urine specimens were collected in metabolism cages and ex- 
amined for albumin and sediment weekly, and two blood samples were taken for 
determination of nonprotein nitrogen. Following the procedure carried out to pro- 
duce renal injury, the blood pressure was determined daily, the urine was examined 
and the nonprotein nitrogen determination made everj' other day, until the animal had 
died or was sacrificed. 

All animals not dying within the period of one week were sacrificed by means of 
10 per cent formalin intravenouslj’. Eoutine autopsies were immediately performed; 
blocks were fixed in Helly’s modification of Zenker’s solution, embedded in parafiin 
and stained with hematoxylin and eosin. 

In choosing the nephrotic substances an effort was made to use those substances 
which act more or less speeifieallj’ on a separate part of the renal apparatus; 
uranium nitrate,ii sodium oxalate,-* and staph 3 ’lococcus toxini^ were used. In an- 
other group of animals, bilateral ureteral ligation was performed to determine whether 
this tj'pe of renal injurj' would produce alteration in reaction in the pregnant animal. 
Many investigators have presented evidence to suggest that ureteral obstruction, 
pyelitis, and pyelonephritis during pregnancy are predisposing factors to the tox- 
emias of pregnancj'.is II}'pertension has been shown to be present in clinical*^ and 
experimentalio ureteral obstruction, and its origin is possiblj- the same as that seen 
with renal arteiy constriction. 

In each of the toxins used, an effort was made to emplo}- from one-fourth to one 
average lethal dose to similar groups of pregnant and nonpregnant animals. 

Uranium nitrate was given intravenouslj' in doses of 0.25 mg. and 0.5 mg. per 
kilogram body weight. Sodium oxalate was given in 3 doses in twelve hours of a 
2 per cent solution of normal saline in total doses of 30, GO, and 80 mg. per kilo- 
gram body weight, to both pregnant and nonpregnant animals. 

Staphylococcus toxin* was given intravenously in 0.025, 0.05 and 0.1 c.c. to both 
pregnant and nonpregnant animals in two doses in four hours. 

Ureteral ligation was performed in the animals of the last group. Under aseptic 
technique the ureters were doublj' ligated and severed, at the junction of the ureter 
with the renal pedicle. 

RESULTS 

Uranium Nitrate . — Table I shows the effect of this toxin on four pregnant and 
four nonpregnant adult rabbits. 

The smallest dosages emploj'ed (one-fourth of the average lethal dose) n, caused 
no change in general condition, nonprotein nitrogen values of the blood, nor sig- 
nificant albuminuria in the pregnant animals. In the nonpregnant animals, how- 
ever, more apparent injurj' was sustained; moderate to marked albuminuria, mod- 
erate elevations in blood nonprotein nitrogen, and a slight depreciation in general 
condition were noted. In neither group was there noted to be a significant change 
in blood pressure, evidence of pathologic liver injurj- or more than minimal renal 
injury. 

No abortions of fetuses were noted in this group. 

The use of the larger dosages (one-half of the average lethal dose) caused a 
noticeable depression of general condition in both groups of animals and marked 
albuminuria was uniformlj- present. The blood nonprotein nitrogen became ele- 
vated in all instances and severe renal injury was noted pathologically. 

No significant alteration in blood pressure occurred, and the liver showed no gross 
or microscopic lesions. The difference between the severity of reaction of the tuo 
groups is also less marked than in the previous group, and it is noticeable that all 
pregnant animals delivered or resorbed bj’ the fourth day. 

*The staphylococcus toxin used in this study was provided by Dr. A. L. Joyner and 
the Lederle Laboratories. 
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THE EFFECT OF PREGNANCY ON EXPERIMENTALLY 
PRODUCED RENAL INJURY 

L. V. Dill, M.D., and C. E. Isenhour, M.A., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 
College, and the New York Eospital) 

INTRODUCTION 

T he tendency to associate tlie hypertensive syndromes in pregnancy 
with injury to the kidney lias resulted from observations that water 
retention becomes obvious early in the disease,^ that albuminuria is al- 
most always present, and that nitrogen retention, although inconstant 
and later in appearance, is of frequent enough occurrence to point to- 
ward the renal system.- This view has been further strengthened by the 
demonstration that certain types of renal injury may cause transient 
hypertension,^-® that permanent elevations of blood pressure accompany 
reduction of the renal blood flow,® and that reduction of renal blood 
flow in the experimental animal causes a syndrome which closely re- 
sembles “eclampsia” in the human being."- ® 

The production of renal injury in the experimental animal has been 
tlioroughly investigated and many different types of nephrotoxic sub- 
stances have been used.® It is of interest, however, that only a few of 
these agents produce a noticeable degree of hypertension and none 
produces albuminuria of marked degree without nitrogen retention.^® 
AYe have been impressed by the severity of the reaction of the preg- 
nant animal to renal ischemia as compared to that of the nonpregnant 
one. A review of the literature fails to reveal any evidence to show 
that other types of renal injuiy in pregnancy produce a signiflcant dif- 
ference in reaction. These experiments were designed in an effort to 
demonstrate the reaction of pregnant animals to various nephrotoxic 
substances as compared with the nonpregnant animal. 

3IATERLVLS AND jMETHODS 

Thirty-nine female rabbits of from 2.5 to 3.5 kilogi-ams body weight were used as 
the experimental animals. Twenty-three of these animals were known to be of from 
eighteen to twenty-two days in the period of gestation and the remaining 16 had 
been segregated for approximately three weeks to rule out pregnancy and pseudo- 
pregnancy. Pood consisted of a stock rabbit food and water ad libitum. All ani- 
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One animal in tlie nonpregnant group died of uremia; no deatlis were encountered 
in the pregnant group. 

Sodmm Oxalate . — Table II shows the effect of intravenous injections of varying 
dosages of sodium oxalate on 6 pregnant and 4 nonpregnant adult rabbits. 

All animals, botli pregnant and nonpregnant, following injection with the smallest 
dosages of sodium oxalate showed no significant change in general condition, urinary 
findings, or blood pressure, and no nitrogen retention was noted. Pathologic study 
revealed no renal or hepatic damage. Both pregnant animals resorbed the fetuses or 
delivered bj^ four days, however. 

Moderate dosages of sodium oxalate produced mild elevation of blood pressure 
and slight albuminuria in both groups of animals. The general condition remained 
good and no abnormal hepatic pathology was noticeable, although renal injury was 
present to a minimal degree. An elevation of blood nonprotein nitrogen was noted 
only in the pregnant group and resorption or delivery of fetuses was accomplished 
in both instances by the fourth day. 

Large doses of sodium oxalate produced a mild elevation of the blood pressure, 
moderate albuminuria, and marked elevation of the blood nonprotein nitrogen in both 
pregnant animals and in one of the two nonpregnant ones. The remaining non- 
pregnant animal showed evidence of renal injurj*, but not of such sev’ere nature. All 
pregnant animals had resorption or delivery' of fetuses by' the fifth day. Pathologic 
sections show'ed marked renal injury but no hepatic damage. 

Staphylococcus Toxin . — Table III shows the effect of varying dosages of this 
toxin on 7 pregnant and 7 nonpregnant adult female rabbits. 

The animals receiving very' small doses of this substance showed no evidence of 
clinical or pathologic injury'. 

In general all animals, both pregnant and nonpregnant, receiving moderate 
dosages, remained normal. In one animal in each group, however, moderate to severe 
albuminuria, nitrogen retention, and severe damage to the renal cortex pathologically 
were noted. Two animals in the pregnant group were noted to have rare areas of 
midzonal necrosis of the liver lobule; one of these had severe renal injury. Sig- 
nificant alterations in blood pressure were not noted in any' of these animals. 

All animals receiving the larger dosages of toxin died immediately after injection 
and no pathologic lesions were noted. 

Large doses produced severe albuminuria, a moderate elevation in blood pres- 
sure and nitrogen retention in both the pregnant and nonpregnant groups of ani- 
mals. Pathologically' the renal damage was noted to be severe; in one animal rare 
but definite midzonal areas of necrosis in the liver were noted. The resorption of 
fetuses occurred in all pregnant animals. 

It seemed quite noticeable in all animals except one that the pregnant animal re- 
ceived more injury from this drug than that noted in the nonpregnant one, as 
evidenced by the degree of albuminuria, level of the nonprotein nitrogen in the 
blood, and pathologic evidence of renal injury. No significant difference in the blood 
pressure levels could be determined. 

Ureteral Ligation . — Ureteral ligation produced a steadily rising nonprotein nitro- 
gen level in the blood and a depression of the general condition in all animals. All 
nonpregnant animals developed a mild rise of blood pressure but all but one of the 
pregnant animals had a decided fall in pressure. Delivery was noted in tw’o of the 
pregnant animals before death. 

Pathologic sections showed extreme damage to the kidney's but no evidence of 
injury' to the liver. 

The effect of ureteral ligation on 3 pregnant and 3 nonpregnant adult rabbits 
is given in Table IV. 

DISCUSSION 

It seems that the response of the pregnant animal toward different 
types of renal injury differs slightly from that of the nonpregnant an- 
imal and also Avith the type of injury jiroduced. 
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THE METABOLISM OP PROGESTERONE IN THE 
HYSTERECTOMIZED WOMAN 

G. E. Seegar Jones, M.D., and R. W. TeLinde, M.D., Baltimore, Md. 

(From the Bepartment of Gynecology, Johns Hopkins Hospital and University) 

T he role of the uterine endometrium as a metabolic or endocrine 
organ has long been of interest to both the physiologist and clinician. 
Numerous observations have been made on experimental animals which 
tend to support the theory of such a uterine function. Most notable 
among these is the classic work of Loeb in which he demonstrated that 
a persistent corpus luteum followed hysterectomy in the guinea pig. 


JAM 



Fig-. 1. — Low power photomicrograph of tlie ovary of a monkey Macacus (Pithecus) 
rhesus, removed 15 months after a panhysterectomy. Monkey 21, through the courtesy 
of Dr. Carl G. Hartman of the Carnegie Institution. 


This work has recently been repeated on the rabbit bj'' Asdell and Ham- 
mond. No one, however, has demonstrated such a mechanism in the 
primates, and Hartman has observed regular ovulations following hys- 
terectomy in the Macacus rhesus. Through the courtesy of Dr. Carl 
Hartman of the Carnegie Institution, the ovarian sections of one of his 
hysterectomized monkeys has been made available to us for publica- 
tion (Pig. 1). The case history of this animal. No. 21, has been pre- 
sented in the Contributions to Embryology for 1928, and is interesting 
in that she continued to have vaginal estrous cycles and changes in the 
sex swelling as long as fifteen months after a panhysterectomy. A his- 
tologic examination of the ovaries at autopsy showed numerous pri- 
mordial follicles. Graafian follicles in all stages of development, and 
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Uranium nitrate seems to exert a somewhat less harmful effect dur- 
ing pregnancy, Avhile sodium oxalate seems more injurious. The dif- 
ference in individual susceptibility of animals to staphylococcus toxin 
and the fact that all animals Avith ureteral ligation die in uremia Avith 
marked renal destruction makes the effect of these tAvo types of renal 
injury harder to evaluate; hoAA^ever, the pregnant animal does not seem 
lo differ significantly in response from the nonpregnant animal. 

Any striking variation in reaction AAdiieh might be expected in the 
pregnant animal is undoubtedly modified by the fact that abortion 
or resorption of fetuses generally occurs soon after the production of 
kidney injury; in this AAmj’- the effects of pregnane}^ are exerted only 
in the earliest stages of the expeiument. 

Significant variations in blood pressure are not noted folloAving 
renal injury b}' uranium or staphylococcus toxin. Ligation of the 
uretei’s seems to produce a modest rise in pressure in the nonpregnant 
animal, but none in the pregnant one, AA'hile sodium oxalate produces a 
mild elevation of pressure in both the pregnant and nonpregnant ani- 
mals. 

No significant constant necroses in the liver or other organs Avere 
produced by any of these substances except the staphylococcus toxin, 
and these are found in the nonpregnant as aa'cII as in the pregnant an- 
imal. The small number of animals in this series makes eAmluation of 
such injury in the presence of extreme differences in susceptibility of 
individual animals extremely hazardous, but this type of injury seems 
quite promising for further investigation. 

None of these methods Avill reproduce Avith regularity either the clin- 
ical picture, the pathologic changes, or the increased suseeptibilit}’’ in 
the pregnant state such as that seen folloAving constriction of the renal 
arteries of the rabbit. It seems that the renal ischemia, both in the 
pregnant and nonpregnant animal is not the result of nonspecific injury 
as such but is a definite entity caused by a specific type of alteration 
of renal physiology. 

CONCLUSIONS 

Pregnancy does not exert a deleterious effect on all types of renal 
injury. 

Tlie pregnant animal seems to be minimalh^ less susceptible than the 
nonpregnant one to uranium nitrate, slightly more susceptible to sodium 
oxalate, and demonstrates no significant difference to staphylococcus 
toxin or ureteral ligation. 

Tlie syndrome produced by renal artery constriction in the pregnant 
and nonpregnant animal is not due to renal damage as such, but is ap- 
parently caused by a relatiA'ely specific type of altered renal physiology. 
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Smith and Smith who, in 1939, concluded that progesterone, acting 
through the uterus (presumably the endometrium) brings about the con- 
version of estrone to estriol. The evidence of this, however, does not 
seem to be based on any studies in the hysterectomized human being hnt 
on work performed on the rabbit bj’’ Pincus and Zahl. In this work five 
hysterectomized rabbits were injected with estradiol and estrone in 
various experiments and the partition of the estrogenic substances was 
estimated in the urine. The David color reaction was used as a measure 
of estriol and the phenol-sulfonic acid and sulfanilic acid tests of the 
estrone and estradiol excretion. Although this work is interesting it 
would seem that isolation of the true chemical substances would he a 
much safer basis for so broad a theory. 

With the publication of the Browne and Venning method for the de- 
termination in the urine of sodium pregnanediol glucuronidate, the ex- 
cretion product of the coi-pus luteum, a third and more satisfactory tech- 
nique for the studj'" of the Jiormonal metabolism of the uterus, has be- 
come available. This approach offers two great advantages over the 
former methods. First, the method is chemicalty accurate, and second, 
it demonstrates the presence of a functioning corpus luteum, which is 
commonly assumed to be an index of ovulation and is therefore better 
proof of the normal cyclical function of the ovarjL 

The problem has been approached from this angle bj' several observers. Browne 
and Venning, in the discussion of a paper which appeared in 1P37, first suggested 
that pregnanediol failed to appear in the urine of hysterectomized women who had 
been injected w'ith progesterone, indicating a failure of conversion of progesterone 
into pregnanediol in the absence of the uterus. A further note was published 
in 1938 in which it was stated that two li)'sterectomized patients, each of whom 
had been injected with 24 mg. of progesterone, failed to excrete pregnanediol. In 
1940, however, they report the recovery from the urine of a hj^sterectomized patient 
of 8.6 mg. of pregnanediol after the injection of 90 mg. of progesterone over a 
three-day period. Hamblen in 1937, on the basis of a study of four cases, concluded 
that the endometrium was necessary for the conversion of progesterone into preg- 
nanediol. An analysis of his cases shows that only one was hysterectomized and 
this patient excreted 4 mg. of sodium pregnanediol glucuronidate on the fourth 
day postoperatively. The other three cases studied were patients upon whom a 
dilatation and curettage had been performed. Of these, one was operated upon 
on the tw'enty-third day of the cycle. She excreted 2.6 mg. of the pregnanediol 
complex the first day postoperatively and none the second day, that is the twenty- 
fifth day of the cycle. From the figures of Browne and Venning verj- little, if 
any, pregnanediol is excreted so late in the luteal phase of the cycle and small 
amounts in a twenty-four-hour specimen can easily be lost through technical errors. 
The second patient, wdio was curetted on the twenty-third day of the cycle, failed 
to excrete pregnanediol following the procedure. However, as this patient was 
not excreting pregnanediol before curettement, the case is of little value. The 
third patient was operated upon on the twenty-fifth day of the cj'de and was 
excreting only 1.4 mg. of the pregnanediol preoperatively, which probably means 
that this patient wms at the end of her luteal phase. It is, therefore, not surprising 
that on the twenty-sixth and twenty-seventh days of her cycle she excreted no 
pregnanediol. Criticism of this work seems justifiable, in that too few' cases have 
been used to draw any conclusions from such purely negative evidence. It is also 
erroneous to assume that a dilatation and curettage removes all or nearly all of 
the endometrial tissue. 

Stover and Pratt, in 1939, reported the case of a imtient upon whom a hysterec- 
tomy was performed on the one hundred and forty-second day of pregnancy. This 
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several corpora lutea aberrentia. Dr. Corner has been kind enough to 
examine tlie slides and feels that, although the corpora probably date 
from several months back, it is unlikely that they ai’e over a year old. 

A much earlier piece of work is that published Ijy klandl and Buerger 
in 1904. These observers examined the ovaries of apes from six months 
to three years after hysterectomy and found follicles in all stages of 
development, including well-formed eoi’pora lutea; however, fewer pri- 
mordial follicles were seen and blood was noted in many of the larger 
follicles. The authors, therefore, concluded that there may be some 
questionable atrophy of the ovaries following hysterectomy in the ape. 
Glaeveeke, Vineberg and Grammatikati each performed similar examina- 
tions on human ovaries, six months to three years after removal of the 
uterus, and were unable to demonstrate any histologic changes from 
the normal. Such experiments are, of course, open to criticism, in that 
they attempt to judge function on the basis of morphologj". 

Aside from these early histologic efforts, the problem in the human 
being has been approached by three different methods. The first of these 
was a clinical stud.y of the onset of menopausal symptoms following 
hysterectomy. The results of such studies were inconstant and interpre- 
tation was difficult. Although some authors believe tliat hysterectomy 
induces a premature menopause, the possibility of damage to the ovary, 
through interference with its blood supply at operation, is a factor which 
must always be considered in studies of this type and which cannot be 
accurately evaluated. 

The older literature on this subject is well summarized by Graves in a paper 
in 1917. All observers up to that time, with the exception of Dickinson, were of 
the opinion that In-sterectom}'- alone Avas as frequently followed by menopausal 
symptoms as was hysterectomy and bilateral salpingo-oophorectomy. Graves’ figures 
agree with this majority opinion, for, in his series, SO per cent of 233 cases of 
hysterectomy and bilateral salpingo-oophorectomy and SI per cent of 26 cases of 
simple hysterectomy Avere associated with menopausal symptoms. TeLinde and 
Darner, in a more evenly diA'ided series of 98 cases, found that 74 per cent of 
52 Avomen, Avho had had the radical operation, developed menopausal symptoms, 
while tliey appeared in only 47 per cent of 46 cases after a simple hysterectomy. It 
Avas also noted that the severity of symptoms Avas much greater folloAving hysterec- 
tomy and bilateral salpingo-oopiiorectomy than after the more conseiwative opera- 
tion. Cj’stic ovaries Avere never seen postoperatiA-ely in those cases Avhere it Avas 
po.ssible to retain the Fallopian tubes. That the problem is still a subject of 
debate can be seen from a discussion by A. H. Curtis in the American Gynecological 
Society Transactions of 1939 in which he states “If the cerA-ix is remoA-ed the 
ovaries degenerate in tAvo to three years; naturally, if the cervix is left the ovaries 
do not degenerate. ’ ’ 

Tlie second approach to the problem came with the advent of blood 
and urine estrogen determinations. Tamis, in 1934, and ]\Iai’x, Catchpole 
and McKennon, in 1936, attempted to evaluate ovarian function after 
hysterectomy bj* correlating menopausal symptoms with estrogenic ex- 
cretion. Here again the results were equivocal. Although methods for 
osti’ogen determination have greatly improved since the publication of 
these reports, the chemical accuracy of such studies is still highly ques- 
tionable. The most recent work along these lines is probably that of 
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however, as more attention was given to the purity of the pregnanediol recovered 
than to the completeness of the recovery. The combined pregnanediol precipitates 
were frequently precipitated 3 times instead of the customary two. The melting 
points of the combined pregnanediol specimens ranged between 257° and 266° C. 
uncorrected, and the free between 222° and 234° C. uncorrected. 

As the amount of progesterone injected in these cases was more than that used 
by most other investigators and was also injected over a period of three days, 
a hysterectomized case was injected with only 60 mg. of progesterone over a period 
of six hours. It was thought that such a ease might be more comparable to those 
reported in the literature. Twenty-four-hour collections were made during the 
injection period and over the two succeeding days. Traces of pregnanediol were 
recovered on all three days, but the amounts were too small to be identified by 
melting points. 

Group 2. — The next case studied was a patient who had had a panhysterectomy 
on the first day of her menstrual cycle. Pregnanediol determinations were per- 
formed on the forty-eight-hour specimens of urine on the twelfth and thirteenth 
and on the fourteenth and fifteenth days of the cycle. No pregnanediol could 
be demonstrated. On the sixteenth and seventeenth days 6.1 mg. of the preg- 
nanediol complex, having a melting point of 264° to 265° P., was recovered. 

Group 3. — Three cases, which had had hysterectomies performed six months or 
more previously, were studied by following the cervical mucous secretion weekly 
during a period of one month. All three patients exhibited changes in the pH, 
viscosity, and the spermatozoa penetrability indicative of a normal ovarian cycle. 
From these studies it was attempted to approximate the luteal phase and a twenty- 
four-hour collection of urine was obtained during this period. Three and three- 
tenths milligrams of pregnanediol was recovered in one out of three of these speci- 
mens. It is felt that, because of the very rough approximation of the time of the 
luteal phase in these patients, it is not surprising that two of the twenty-four-hour 
specimens were negative. 

DISCUSSION 

The data which have been presented seem to demonstrate that the 
presence of the uterine endometrium is not necessary for the conversion 
of progesterone into pregnanediol. It is probable that the normal 
ovarian cycle, with the formation of the corpus luteum, is uninterrupted 
following hysterectomy. This fact is supported by the occurrence of 
normal amounts of pregnanediol in the urine of two women, one of 
whom was hysterectomized on the first day of the current menstrual 
cycle and the other more than six months before. 

It has never been possible, in this laboratory, to recover more than 
15 per cent of injected progesterone as pregnanediol. Eecovery is 
more satisfactory if the patient is injected over a period of days. It is 
felt that some of the negative results in the literature might be explained 
on the basis of inadequate amounts of hormone injected. 

SUMMARY 

Progesterone has been injected into hysterectomized women and re- 
covered, in part, in the urine as pregnanediol. The percentage recovered 
was the same as that observed for a normal woman in the follicular 
phase of the cycle who was injected with an equal amount of the hor- 
mone. Pregnanediol, in amounts comparable to those found in normal 
cyclic women, was recovered from the urine of hysterectomized women 
at a time when they were estimated to be in the luteal phase of the eycle. 
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patient continued to excrete pregnanediol during the first five days postoperatively. 
Tlie authors raise the question of the possibility of stored pregnanediol. 

The present study was undertaken in an attempt to evaluate such 
conflicting results in the literatui-e. An effort was first made to deter- 
mine the percentage of progesterone tvhich was recoverable as preg- 
nanediol in a normal woman in the follicular phase of the cycle. Preg- 
nanediol determinations were then made on the urine of hysterectomized 
women who had been injected vdth progesterone and also on several 
patients who were estimated to be in the luteal phase of the cycle by test- 
ing the cervical mucus. In this way it has been possible to gain some 
idea of both exogenous and endogenous progesterone metabolism. The 
pregnanediol determinations were performed bj^ a modification of the 
Brovme and Venning technique previously described. 

CASES 

Group 1. — A normal woman in the follicular phase of her cj-cle was given an 
injection of 120 mg. of crystalline S3’nthetic progesterone* in 10 mg. doses, four 
times a day, over a period of three daj-s. The urine was collected over the entire 
injection period and the sodium pregnanediol glucuronidate content was determined. 
With this figure as an index of possible recoverj-, 3 hysterectomized patients were 
injected in a similar manner and pregnanediol determinations were performed on 
the urine. Pregnanediol was recovered in amounts comparable to those found in 
the patient with endometrium intact (Table I). It can be seen from the table 
that not more than 15 per cent of the injected progesterone has been recovered 
as pregnanediol. Tliese figures should not be used as an absolute index of recoverj’. 

Table I 


PATIENT 

operation 

PROGESTERONE 

INJECTED 

PREGNANEDIOL* 

recovered 

TOTAL % 
RECOVERED 

D. A. 

None 

1st day 40 mg. 
2nd day 40 mg. 
3rd day 40 mg. 






13.8 mg. 

11.5 

J. B. 

Panhysterectomj' 

1st day 40 mg. 
2nd day 40 mg. 
3rd daj' 40 mg. 

2.6 mg. 

7.2 mg. 

4.7 mg. 




4th daj' none 
5th ^ay none 

14.5 mg. 

1 4.2 mg. 

12.0 




18.7 mg. 

15.6 

M. S. 

Hj'sterectomj^ 
Bilateral sapingo- 
oophorectomj’^ 

1st daj' 60 mg. 
2nd day GO mg. 
3rd daj' GO mg. 





4th daj’- none 
5th day none 

18.4 mg. 

3.0 mg. 

1.9 mg. 

10.2 




23.3 mg. 

12.9 

H 

Hj’sterectomj' 

list daj' 60 mg. 
2nd day 60 mg. 
3rd daj' 60 mg. 

4.9 mg. 

9.6 mg. 

5.1 mg. 


1 



19.6 mg. 

10.9 

pregnanediol according 

to Venning': J. 

Biol. Cheni. 120: 


tTwenty-sixth day of calculated cycle. 


•Synthetic lutocylin through the courtesy of the Ciba Corporation. 
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progesterone therapy appeared to be indicated. These eases are divided 
into several groups; namely, habitual or threatened abortion, dysmenor- 
rhea, and functional bleeding. In the latter two groups, we were able 
to obtain endometrial biopsies before and after treatment. 

Under I /2 per cent novocaine anesthesia, an incision less than 1 cm. 
in length is made in the skin in the region of the left groin. A channel, 
2 cm. in length, is made with a small curved hemostatic forceps. The 
forceps are withdrawn, and the pellet inserted into the bed thus formed. 
The edges of the incision are strapped together with sterile adhesive. 
No sutures are used. This procedure takes but a few seconds longer 
than an intramuscular injection. The incision heals by primary union 
within twenty-four hours. No immediate adverse symptoms or side 
reactions have been observed. However, in 35.7 per cent of the cases, 
the pellet has been expelled spontaneously two or three weeks after im- 
plantation. In these eases, reimplantation has been performed suc- 
cessfully. 

GROUP I. HABITUAL AND THREATENED ABORTION 

Pour cases were observed. One, delivered at full term, is briefly described as 
follows: 

M. S., aged 28 years: Habitual abortion following primary sterility. Previous 
treatment for sterility: thyroid, and substitution estrone and progesterone therapy by 
intramuscular injection. No results. X-ray stimulation to pituitary and ovaries. Con- 
ception one month later. Spontaneous miscarriage at five months. Patient con- 
ceived four months later and miscarried again at six weeks. Two months later 
conception took place for the third time. At four and one-half months patient 
experienced cramps similar to those at time of first miscarriage. Implantation 
with 62.8 mg. of progesterone was done May 16, 1940. This pellet was expelled 
spontaneously on June 3, 1940. Reimplantation of 45 mg. was done the same day. 
Pains completely disappeared a few days after first implantation and the preg- 
nancy continued uneventfully to term. 

The other eases are still under observation. It should be noted that no mis- 
carriage occurred in any of the 4 patients treated. 

M. S., aged 34 years: Habitual abortion. History of spontaneous miscarriage 
at two and one-half months in 1937, and at three and one-half months in 1939. 
Last menstrual period March 5, 1940. Implantation of 52 mg. of progesterone 
was done June 3, when the patient was eight- weeks gravid. The course of this 
pregnancy has been uneventful to date (eight months). (Courtesy of Dr. Lyman 
Burnham.) 

D. F., aged 28 years: Threatened abortion. History of spontaneous miscarriage 
at two months in 1939. Last menstrual period July 30, 1940. Patient reported 
spotting on several occasions during this pregnancy. Implantation of 49 mg. of 
progesterone on Sept. 9, 1940, when patient was six w’eeks gravid. There has 
been no spotting since September 11; pregnancy at present is of three months’ 
duration. (Courtesy of Dr. Lyman Burnham.) 

J. T., aged 28 years: Threatened abortion. History of spontaneous miscarriage 
at three months in 1936. Last menstrual period May 8, 1940. Cramps and vaginal 
bleeding Aug. 12, 1940. Implantation of 49 mg. of progesterone on Sept. 20, 
1940. Pains subsided after implantation. Examination Nov. 14, 1940, disclosed 
normal pregnancy of six months. 

GROUP n. DYSMENORRHEA 

T. S., aged 26 years: Primary dysmenorrhea. Examination: uterus normal in 
size and position. No adnexal masses. Basal metabolic rate -14 per cent. Previous 
therapj-: Pelvic sympathectomy three years ago. Recurrence of symptoms past 
two years. Biopsj- (Fig. 1) taken on March 26, 1940, the eighteenth day of the 
cycle, revealed moderate proliferative activity, no evidence of secretory phase. 
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It is estimated that the hj^stereetomized woman is able to metabolize 
both exogenous and endogenous progesterone. 

The authors wish to express their appreciation to Dr. Landrum B. Shettles for his 
advice and assistance in tlie cervical mucus studies and to the Ciba Corporation for a 
very generous supply of lutocylin. 
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A CLINICAL STUDY OF PROGESTERONE THERAPY BY 
PELLET IMPLANTATION 

Daniel R. Mishell, M.D., Newark, N. J. 

(From the Clinic of the Homan’s Eo.spital of the State of New York) 

P ROGESTERONE is now used in clinical g.wiecology for the treat- 
ment of habitual abortion, functional bleeding, dj’-smenorrhea, and 
premenstrual tension. Intramuscular in.iections in doses of 1 to b mg. 
have been the usual method of therapy. Recently, an oral progesterone- 
like substance, pregneninolone, has been tried ivitli some degree of suc- 
cess. In 1938, Deanesly and Parkes^ reported the results of implanta- 
tion into rabbits of progesterone tablets, 5.1 mg. in weight. Five days 
after the implantation, they found full progesterone effect in the uterus 
of the immature animal, which had previously been sensitized with 
estrone. They found the total absorption during the period was 1.5 mg. 
They suggested the clinical trial of implantation in cases of habitual 
abortion, where a steady, prolonged progesterone effect is desired. 

During the i^ast year, we have been gratified by the clinical results 
obtained with implantation of pellets of estrone in the treatment of 
the menopause. We found that a prolonged, continuous absorption of 
a small amount of hormone over a long period of time resulted from 
this method of therapy. It has been the observation of some clinicians^ 
that in cases of habitual abortion, small doses of progesterone injected 
daily are more effective than large amounts administered once or twice 
a week. We decided to try the administration by implantation of pro- 
gesterone tablets weighing 45 to 60 mg. in a group of cases in which 
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M. R., aged 20 years: Severe dysmenorrhea past five years. Examination essen- 
tially negative. Uterus normal by rectal examination. Menstrual history: onset 
eleven years, interval twenty-four daj's, duration two to four days. Implantation 
of 55 mg. of progesterone was done on Aug. 10, 1940. Menstrual history after 
implantation as follows: 

Aug. 11, 1940, duration four days. Regular flow, severe pain; 

Sept. 2, 1940, duration five days. Profuse flow. Slight cramps only for a few 
hours. No time lost from work, whereas previously patient lost one to two days. 

Sept. 26, 1940, duration five days. Decreased flow, no pain. 

Oct. 21, 1940, duration five days. Normal flow. Backache first day, but no pain. 

R. R., aged 28 years: Primary dysmenorrhea. Examination: normal-sized uterus, 
freely movable. Right ovary enlarged to size of plum and tender. Menses: Onset 
at 14 years, irregular and prolonged intervals five to seven weeks, duration four 
to five days. First two days, moderate flow, then scant. Previous therapy: thyaoid, 
gr. %, t. i. d. Biopsy- taken on Aug. 30, 1940, the fifteenth day of the cycle, re- 
vealed a liy-poj)lasia and slight jjroliferative activity-. Biopsy taken on Sept. 5, 
1940, the twentieth day- of the cycle, showed an abortive secretory- phase. Im- 
plantation was done Sept. 5, 1940, with 55 mg. of progesterone. Menstrual period 



Fig. 3. — Primary dysmenorrhea (T. S.) (after therapy). Endometrial biopsy taken on 
twenty-third day of cycle. AVell-developed secretors- phase. 

on Sept. 15, 1940, for five day-s. Patient stated : ‘ ‘ This period began with less 
pain than I have ever known. ’ ’ Examination Oct. 7, 1940 : right ovary- normal 
in size. The following month patient experienced severe pain again. An additional 
implantation was done on Oct. IS, 1940, with 55.5 mg. of progesterone. Menstrual 
period began on October 22, duration four days. No pain with this period. 

F. M., aged 30 years: Severe dysmenorrhea and premenstrual nausea. Examina- 
tion: uterus normal. Basal metabolic rate -4 per cent. Menses: onset at 15 
y-ears, intervals four to seven weeks, duration eight days. Now flow's only- three 
day-s. Implantation of 47 mg. of progesterone on June 22, 1940. Menstrual history 
after implantation: 

June 26, 1940, duration four day-s. Felt well, no pain. Best period since onset. 

July 19, 1940, duration one day. No pain. 

Aug. 17, 1940, duration two days. No pain or nausea. 

Sept. 29, 1940, duration tw-o day-s. Slight pain day before onset. Pellet prac- 
tically absorbed. 

0. M., aged 21 y-ears: Severe dysmenorrhea. Rectal examination disclosed a 
small uterus. Menses: onset at age of 14 years, interval twenty--eight to thirty- 
four day-s, duration five to seven day-s. Previous therapy : preliminary course of 
estrone, 10,000 I. U. by injection three times weekly for two weeks. Implantation 
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Biopsy (Fig- 2) April 2, 1940, the twenty-fifth day of the cycle, showed 

slight* evidence of secretion, dense stroma. Ahorti^■e secretory phase. Implanta- 
tion of 56 mg. of progesterone was done on Maj' 18, 1940. Menstrual period started 
twelve days later and lasted for seven days. There was increased flow and severe 
pain the first two days. On the fourth day of the period the progesterone pellet 
was spontaneously extruded. Second implantation, this time 49.5 mg. of proges- 
terone was given on June 8, 1940. (Five days after extrusion of pellet.) 










Pig. 2. — Primary dysmenorrhea (T. S.) (before therapy). Endometrial biopsy taken 
on twenty-fifth day of cycle. Slight evidence of secretion, dense stroma. Very little 
evidence of progesterone activity. 

Menstrual history after reimplantation as follows: 

July 8, 1940, duration eight days. No pain for the first time in two years. 

Aug. 3, 1940, duration six days. Moderate flow, slight pain flrst day. 

Sept. 8, 1940, duration seven days. Moderate discomfort second and third day. 

Oct. 3, 1940, duration seven days. No pain. 

Nov. 7, 1940, duration seven days. No pain. 

Biopsy taken Sept. 30, 1940 (Fig. 3), the twenty-third day of the cycle, revealed 
a well-developed secretory phase with marked decidual reaction. 
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August 4, 1940, duration eight days, more profuse. 

Biopsy taken July 3, 1940, on the twenty-fifth day of the cycle revealed a secretory 
phase. 

A. W., aged 22 years: Menorrhagia, and metrorrhagia since delivery ten months 
ago. Menses: onset at 14 years of age, intervals two to three months, duration 
seven days. Previous therapy: Gonadotropic hormone 100 R. TJ. 3 times weekly. 
Bleeding September 2 to 11, using 12. to 15 pads daily. Biopsy taken on Sept. 
7, 1940, showed an atrophy of the endometrium with irregularity of build. Implan- 
tation of 61.5 mg. of progesterone was done on Sept 7, 1940. Menstrual period 














Fig. 5. — Functional bleeding (E. M.) (after therapy). Endometrial biopsy taken on 
twenty-fifth day of C 3 'cle. Functioning secretory endometrium. 

September 22 to 27. On October 3, pellet extruded. Reimplantation with 56 mg. 
of progesterone on Oct. 5, 1940. Oct. 9, 1940, bleeding continued intermittently. 
Patient was referred for radiation therapy to pituitary gland. 

DISCUSSION 

Growp I. Habitual and Threatened Abortion . — Of the 4 patients 
treated, one was delivered at full term. The second is now eight months 
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of 48.0 mg. of progesterone on June 10, 1940. Patient e.xperienced premenstrual 
cramps on June 14. Menstrual liistorj' following implantation: 

June 16, 1940, duration five days. Decreased flow, but less pain than any time 
since onset. 

July 4, 1940, duration five days. Eighteen-daj' interval. Cramps first day. 

Aug. 7, 1940, duration four daj's. Severe pain first day. Pellet extruded spon- 

taneously. 

Reimplantation with 49.5 mg. of progesterone on Aug. 19, 1940. Menstrual periods 
as follows; 

Sept. 7, 1940, duration five days. Moderate cramps first day. 

Oct. 14, 1940, duration six days. No pain, normal flow. 

B. K., aged IS years: Primaiy dysmenorrhea. Examination: uterus small. 

Basal metabolic rate -6% per cent. Menses: onset at 14 years of age, interval 

twenty-eight days, duration four days. Previous therapy: estrone 10,000 I. TI. 
three times weekly by injection. Implantation of 53 mg. of progesterone on 
Sept. 7, 1940. Menstrual histor}' after implantation: 

Sept. 13, 1940, duration four days. Severe pain at onset, but not as severe 
as before implantation. 

Oct. 12, 1940, duration four daj's. Best period since onset. No pain, nausea, 
or vomiting. Patient still under observation. 

GROUP III. FUNCTIONAL BLEEDING 

E. M., aged 19 years: Menorrhagia. Menses: onset at 11% years of age, 
intervals three to four months, duration seven days, profuse flow. Past four 
months, periods prolonged two weeks’ duration. Examination: eunuchoid tj'pe, 
span 67 inches, upper 30 inches, lower 37 inches. Basal metabolic rate -15 per 
cent. Hair and breasts normal. Biopsy (Fig. 4) taken on May 18, 1940, 27 
days after onset of period shows a proliferative endometrium and physiologic hyper- 
trophy. Implantation of 45.5 mg. of progesterone on June 1, 1940. Menstrual 
history following implant: 

Maj' 29, 1940 to June 5, 1940, June 24, 1940 to July 3, 1940, July 27, 1940 
to Aug. 4, 1940, Aug. 24, 1940 to Aug. 31, 1940. 

Normal flow each period. 

Biopsy (Fig. 5) taken on the twenty-fifth day of the cycle, Aug. 21, 1940, reveals 
a functioning secretory phase. 

A. G., aged 27 years: Menorrhagia. Menses: onset at 13 years of age, inter- 
vals four to seven weeks, duration seven days, profuse flow. Examination: bilat- 
eral cj'stic ovaries. Operation in November, 1939, partial resection bilateral cj'stic 
ovaries. Pour months later, recurrence of symptoms as before. Biopsy taken in 
October, 1938, revealed an anovulatory endometrium. Biopsy taken in April, 1940, 
showed an abortive secretory phase with cystic glands. Implantation of 58.4 mg. 
of progesterone was done on May 16, 1940. Menstrual periods after implantation 
follow: 

June 14, 1940, duration four days. Half in amount of period previous. Patient 
felt well. 

Julj' 16, 1940, pellet was spontaneously extruded. Since then periods have be- 
come as profuse as prior to therapy. 

E. N., aged 28 years: Menorrhagia, metrorrhagia six months. Menses: onset 
at 13 years of age, interval twenty-eight days, duration four to five days. Exami- 
nation revealed riglit ovary twice normal size. Basal metabolic rate +15 per 
cent. Biopsy taken on April 6, 1940, revealed a proliferative endometrium, mild 
local atrophy. Menstrual period April 15, 1940. Biopsy taken May 11, 1940, on 
the twenty-sixth day of the cycle, revealed an early proliferative phase; anovulatory 
endometrium. Implantation of 46 mg. of progesterone was done on June 1, 1940. 
Menstrual history following implantation; 

June 13, 1940, less profuse, and no pain. Staining two days before onset, dura- 
tion four days, no clots. 

July 7j 1940, duration six days, regular in amount. 



THE INCIDENCE OF ENDOMETRIAL HYPERPLASIA WITH 
UTERINE FIBROIDS AND EXTERNAL AND INTERNAL 
ENDOMETRIOSIS (ADENOMYOSIS)* 

D. Nelson Henderson, M.D., Toronto, Ont. 

(From the Department of Obstetrics and Gynaecology^ University of Toronto) 

T O INVESTIGATE the relationship of endometrial hyperplasia to 
uterine fibroids and endometriosis, we have reviewed the microscopic 
pattei’n of the endometrium in 727 uteri, containing one or more fibroid 
tumors, 108 eases of extrauterine endometriosis, and 82 eases of intra- 
uterine endometriosis (adenomyosis). 

The endometrium was classified as early or late proliferative, secre- 
torj’-, menstruating, pregnant, hyperplasia, and senile. Our diagnosis 
of endometrial hjTperplasia is based on variation in size and shape of 
the endometrial glands, with lai’ge glands being cliaracteristic. The 
glandular epithelium shows no evidence of secretion, the nuclei are large 
hyperchromatie, and mitotic figures are numerous. The stroma is com- 
pact and avascular. The individual stromal cells are small with hyper- 
chromatie nuclei and scant cytoplasm. Mitotic figures are present but 
not as numerous as in the glandular epithelium. A normal endometrium 
of the late proliferative pattern presents many of these characteristics, 
arid it is often difficult to decide in such endometria Avhether or not a 
diagnosis of hyperplasia should be made. It is admitted that some of 
the endometria classified as late proliferative might by others be classi- 
fied as hyperplasia. The number, however, would not be large enough 
to alter materially our results. 

ENDOJIETRIAL HYPERPLASIA AND FIBROID TUjMORS OP THE UTERUS 

In a series of publications, 'Witherspoon^ has emphasized the frequency 
with which he has found endometrial hyperplasia an accompanying 
pathologic condition of fibroid tumors of the uterus. He reached the 
hypothetical conclusion “that the unopposed action of estrin in the 
absence of corpus luteum influence if prolonged sufficiently would re- 
sult in fibromyomatous growths.” This conclusion Avas largely based on 
a 100 per cent incidence of endometrial hj'perplasia in a series of 124 
uteri Avhieh eontained fibroid tumors and 26 cases of endometrial hyper- 
plasia AAdiich later de^mloped fibroids. This constant association of 
endometrial hj^perplasia udth uterine fibroid groivtlis urns at complete 
variance with our general impression of its frequency. A grouping of 
the 727 eases of uterine fibroids according to microscopic picture of 
the endometrium is presented in Table I. 

'Read at the Fourth Annual Meeting of the Canadian Gynaecological Travel 
Society, Kingston, Ontario, October 26, 1940. 
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pregnant, and may tlins be considered a successful result. The third, 
threatened abortion, is now three months pregnant, and is still under 
observation. The fourth is now six months gravid and is apparently a 
successful result. The results in this preliminary group of cases seemed 
to warrant prophylactic implantation with progesterone. This pro- 
cedure was carried out in several eases of primary sterility where con- 
ception has talven place following x-ray stimulation to the pituitary and 
ovaries. It may be advisable to administer progesterone to any true 
sterility case as soon as conception has been definitely established in 
order to increase the capacity of the endometrium for nidation. 

Group II. Dysmenorrhea . — Of the 6 cases reported, satisfactory re- 
sults were obtained in 4 patients. These eases were observed for a period 
of three to six months, during which time the menstrual periods were 
almost entirely free of pain. In 3 eases, the pellets were extruded spon- 
taneously after two to three weeks, but were retained upon reimplanta- 
tion. 

Group III. Functional Bleeding . — Clinical cures were obtained in 50 
per cent of this small group of cases. In the successful cases, the 
endometrium showed a change from a persistent proliferative or abor- 
tive secretory phase to a weU-developed secretory phase. These definite 
histological changes of the endometrium seem to indicate that the action 
of progesterone by implantation is effective. In one unsuccessful case 
(A. W.), a preliminary study of the endometrium showed no evidence 
of either estrone or progesterone activity. This case might have re- 
sponded to progesterone, had we primed the endometrium beforehand 
with a sufficient amount of estrone, as it is well loio-wn that progesterone 
acts only upon an endometrium which has been stimulated previously 
by estrone. This fact is substantiated by evidence of estrone effect in 
tlie endometrium of our 2 successful cases, obtained before therapy was 
instituted. This emphasizes again the need for a complete endometrial 
study before institution of therapy.^ 

CONCLUSIONS 

1. Satisfactoiy results were obtained in a small group of cases of 
habitual abortion, threatened abortion, and in cases of primary dys- 
menorrhea. 

2. Satisfactory results were also obtained in 50 per cent of eases of 
functional bleeding. 

3. As a result of these preliminary investigations, implantation 
therapy seems worthy of a further clinical trial. 

I desire to thank Dr. Leon Motyloft, Patliologist to the AVoman’s Hospital, for the 
preparation and study of the endometrial specimens. 

Note. — The progesterone pellets used in this study were pure synthetic alpha proges- 
t Ki-P- 128-130. The finely powdered material was compressed in a steel die punch 
tamet machine without addition of any inert diluent. The material was furnished 
inrough the courtesy of Dr. C. P. Longfellow of G. W. Carnrlck Co., Newark, N. J. 

' REFERENCES 

(1) Deanesly, S., and Parlies, A. S.: Lancet, p. 606, 1938. (2) Aldridge, Albert 

Personal communication. (3) Misliell, D. B., and Motyloff, L.; New York 

State J. M. 40: 928, 1940. 
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association of endometrial hyperplasia and external endometriosis. In 
our group of 108 specimens of endometriosis the results of microscopic 
examination of the endometrium of the uterine cavity ivere considerably 
different. These results are shown in Table II. 

Table II. Uterine Endometrial Phase in IOS Specimens of External 

Endometriosis 


Proliferative phase 34 cases 31.4% 

Secretory phase 64 cases 59.2% 

Hj^erplasia phase 10 cases 9.2% 


We have noted, however, that it is not unusual to have the ectopic 
endometrium fail to exhibit secretory change when the endometrium of 
the cavity is in the premenstrual phase. If the ectopic endometrium of 
endometriosis arises from serosa or germinal epithelium by heteroplasia, 
it is not surprising that in its varying stages of metaplasia and dif- 
ferentiation it shows an irregular and incomplete response to proges- 
terone while it is dependent on estrin for its persistence and growth. 
The presence of a proliferative phase in such ectopic endometrium is not 
necessarily evidence of excessive estrin production. Endometrial hj'per- 
plasia of the uterine endometrium as evidence of prolonged or excessive 
estrin stimulation occurred in only 9.2 per cent of the 108 cases, an 
incidence not sufficiently high to warrant a conclusion that such a dis- 
turbance of estrin production is of etiologic significance in external 
endometriosis. 

HYPERPLASIA AND UTERINE ENDOMETRIOSIS (aDENOMYOSIS) 

Jeffcoate^ in 33 specimens of adenomyoma found hyperplasia of the 
uterine or ectopic endometrium in 29 cases despite the fact that 21 
patients were operated upon during the premenstrual period. We have 
noticed a high incidence of the hyperplasia pattern in the ectopic endo- 
metrium of adenomyoma. This endometriiun arises from the basal 
layer of the endometrium of the cavity which normally is of the hyper- 
plasia pattern. The basal laymr of the endometrium frequently fails to 
exhibit secretory manifestations during the premenstrual phase and can 
be often identified in early decidua. Hyperplasia of the endometrium 
in the adenomyomatous areas is not, in our opinion, evidence of excessive 
or prolonged estrin effect. We have noted, however, a relatively high 
incidence of hyperplasia of the uterine mucosa in adenomjmsis. The 
results of the examination of the endometrium in 82 specimens are shown 
in Table III. 

Table III. Uterine Endometrial Phase in 82 Specimens op Uterine 

Endometriosis 


Secretory phase 

39 cases 

47.5% 


Proliferative phase 

23 cases 

28.1% 


Hyperplasia 

20 cases 

24.3% 


Total 

82 cases 

99.9% 
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Table I 


Proliferative phase 


274 cases 

37.7% 

Early 

34 cases 



Late 

240 cases 



Secretory phase 


385 cases 

53.0% 

Premenstrual 

267 



Menstrual 

S3 



Pregnant 

35 



Hyperplasia 


50 cases 

0.5% 

Senile 


IS cases 

2.4% 

Total 


727 cases 

99.0% 


The findings are about what we expected, a slightly higher incidence 
in the secretory phase group, due to the frequency with which hysterec- 
tomy has to be performed during menstruation and the immediate pre- 
menstrual period when fibroids are a cause of menorrhagia. 

The ph 5 "siologie action of estrin on the myometrium makes it a reason- 
able assumption that the growth of uterine fibroids, in part at least, is 
dependent on estrin stimulation. The age incidence of fibroid tumors, 
their characteristic rapid growth during pregnancy and atrophy after 
cessation of ovarian activitj^ are clinical evidence of such dependency, 
but not evidence that disturbed estrin production is of etiologic impor- 
tance in their origin, klyometrial hypertrophy is not a constant finding 
with uterine fibroids, and menstrual disturbances are usually gradual izi 
onset and occur most commonly wheir submucous tumors are present. 
It is surprising how often menstruation is undisturbed even when quite 
large fibroids are present in the uterus. In a clinical analysis of 100 
consecutive eases of complicated and uncomplicated uterine fibroids op- 
erated upon on our service, menstruation was normal in 43 cases. 

In this group of 727 cases of uterine fibroids, endometrial hj^per- 
plasia, as evidence of prolonged unopposed or excessive estrin stimula- 
tion, did not occur with sufficient frequency to justify a conclusion that 
such a disturbance of estrin production plays any role in the origin of 
uterine fibroids. 

HYPERPLASIA AND ENDOMETRIOSIS (eXTRAUTERINe) 

Smith,^ Jeffeoate,® and Witherspoon'* have drawn attention to the 
frequency with which thej^ have found endometriosis and hyperplasia 
as associated conditions. G. V. Smith reported 42 per cent of his cases 
of endometriosis complicated by “gland hypertrophy.” Jeff coate in 78 
cases of external endometriosis stated “that the uterine endometrium 
showed hyperplasia or other features dependent on excessive estrin 
stimulation in all specimens examined.” He concluded “that the devel- 
opment of endometriosis irrespective of the primary source of the endo- 
metrial elements is due to excessive estrin production bj^ the ovaries.” 
On the other hand, Pallas and Eosenblum® reported 10.7 per cent in- 
cidence of endometrial hyperplasia in 260 eases of internal and ex- 
ternal endometriosis. We have not been impressed with the frequent 
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tachysterol (A.T.IO*). To our knowledge, she was the first pregnant woman so 
treated. A detailed account of this case prior to the pregnancy has been reported 
by J. K. Curtis.4 

Chemically, A.T.IO is a derivative of irradiated ergosterin. The fraction, 
taehysterin, is converted to dihydrotachysterol to make it suitable for administra- 
tion by mouth. This drug is potent in increasing calcium absorption from the in- 
testines and raising the blood calcium level. It has been found very useful in man- 
aging cases of hypoparathyroidism. 


CASE REPORT 

The patient, B. M., a 15-year-old schoolgirl was first seen at the First Surgical 
Division of Bellevue Hospital in March, 1931. She had tj’pical signs and symptoms 
of hyperth 3 -roidism. After the usual preparation a subtotal thyroidectomj- was per- 
formed. The patient improved, but after a few months there was a recurrence of 
her old complaints. Another partial thj’roideetomj- was performed, and she was 
again discharged improved. 

The patient then married. In 1936 she was delivered of a normal full-term 
infant without difficultly. In spite of taking iodine intermittentlj' she returned to the 
hospital in 1937 with a recurrence of her symptoms of hyperthyroidism. A third 
partial th 3 ’roidectomj' was performed. No paratlu'roid tissue was noted grossly 
or microscopical^ in the removed specimen. 

Two da 3 ’s postoperativel 3 ' the patient complained of stiffness in the fingers and 
muscle cramps. Chvostek and Trousseau’s signs were present. She received all the 
usual forms of treatment of tetan 3 ’, including high calcium, low phosphorus, and 
ketogenie diets; calcium orall 3 ' and intravenousl 3 -; viosterol and parathormone. In 
spite of this therap 3 ^ she had several severe convulsions. In April, 1937, four months 
after her last operation, blood partition showed: calcium, 5.7 mg. per cent; inorganic 
phosphorus, 5.5 mg. per cent; serum phosphatase, 3.1 Bodansk 3 ’ units; nonprotein 
nitrogen, 28 mg. per cent; total protein, 8; albumin, 4.8; globulin, 3.2; euglobulin, 
0.7. A 3 -ear later blood calcium was 4.8; phosphorus, 5.8 (see Table I). 

The patient went one 3 ’ear and nine months in a profound degree of paratlu’roid 
insufiicienc 3 ', unrelieved b 3 ' the customaiy forms of therap 3 -. At this point anti- 
tetanic 10 was given, the patient reeei'vdng 1 c.c., along with 2 teaspoonfuls of 
calcium lactate and 20 drops of viosterol dail 3 '. In a W'eek she w-as much improved. 
She gained weight, had no complaints, and Chvostek and Trousseau’s signs were ab- 
sent. In April, 1939, blood calcium was 9.9 ; phosphorus, 4.6. Since the blood 


Table I. Shows Weight, Blood Chemistry Determinations, and Therapy in a 
Patient With Hypoparathyroidisji Before Pregnancy 


DATE 

■WEIGHT 

POUNDS 

1 medication 

1 blood chemistry 


VIOS- 

TEROL 

GTT. 

A.T.IO 

C.C. 

CA. 

p. 

PHOS- 

PHA- 

TASE 

N.P.N. 

4/19/37 

122 


30 


5.7 

5.5 

3.1 

28 

3/30/38 

1151/. 

25 

30 






10/19/38 

110% 

10 

20 


4.8 

5.8 



11/ 2/38 

112 

10 

20 






11/ 9/38 

1131/2 

10 

20 

1.0 





11/23/38 

114% 

10 

20 

1.0 





12/21/38 


. 10 

20 

1.0 

7.0 




3/ 1/39 

115% 

10 

20 

1.0 

9.9 

4.6 

0.9 

33 

4/18/39 

117% 

10 

20 






5/ 3/ 39 

116 

10 

20 

1.0 


5.6 



5/31/39 

115 

10 

20 

0.5 

■■ 





♦Abbreviation for ‘‘anti- tetanic 10,” prepared by Winthrop Chemical Co., N. Y. 
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This 25 per cent incidence of l^’-perplasia is significant. The basal 
layer of the endometrium normally exhibits a rather uneven junction 
mth the myometrium and frequently shows a tendency to dip down in 
a superficial manner between the muscle bundles. With endometrial 
h-^qierplasia it would seem reasonable to assume that this tendency 
might be exaggerated, even to the point of producing a typical adeno- 
myoma. 

SUMMARY 

Endometrial hj'perplasia of the Sehroeder or "Swiss cheese type” 
occurred in 6.5 per cent of 727 uteri, containing one or more fibroid 
tumors. It occurred in 9.2 per cent of the uterine endometrium in 108 
cases of external endometriosis. Endometrial hyperplasia as evidence of 
prolonged, excessive, or unopposed action of estrin did not occur with 
sufficient frequenej'' in either group of cases to warrant a conclusion that 
such a disturbance of estrin production is of etiologic significance in 
their origin. 

The occurrence of endometrial hjqierplasia in the endometrium of 
the cavity of the uterus in 25 per cent of 82 cases of adenomyosis sug- 
gests that a disturbance of estrin production may be of etiologic im- 
portance in this condition. 
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HYPOPARATHYKOIDISM IN PREGNANCY, TREATED WITH 
DIHYDROTACHYSTEROL 

Harold A. Schwartz, M.D., John K. Curtis, M.D., and 
Julia V. Litchtenstein, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Neno York University College 
of Medicine, and the Obstetrical and Gynecological Service of the Third Surgieal 
Division, and the First Medical Division, Bellevue Hospital) 

■^ETANY rarely occurs in the course of pregnancy, and parathyroid deficiency is 
1 usually postulated as its cause. According to Hartley,i "latent tetany” often 
occurs during pregnancy and I'eveals itself by paresthesias, insomnia, edema, and 
eramplike pains in the legs and thighs. Both tetany and ‘ ‘ latent tetany, ’ ’ as 
Shelling2 has aptly stated, may not be due to parathyroid insutficiency, but to several 
other factors, “such as the calcium and phosphorous, and vitamin D intake, and the 
calcium and phosphorous storage.” Although 54 cases of tetany in pregnancy could 
be found in the literature, in only one case was the tetany preceded by an operation 
in which the parathyroids had been removed or damaged. This case was reported 
by Baumgartner and Cowles.s The tetany followed two months after a subtotal 
thyroidectomy for Lyperthyroidism. The patient was treated with calcium, cod-liver 
oil, and parathormone, but later the parathormone was discontinued. She subse- 
quently delivered a normal term infant. The writers wish to report a similar case. 
Our patientj however, was carried through her pregnancy with the help of dihydro- 



700 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


calcium was a little liigli (10.7 mg. per cent), the dosage of anti-tetanic 10 was 
reduced from 1 c.c. t.i.d. to 1 c.e. b.i.d. dailj'- (see Table II). The puerperium was 
non-morbid and uneventful. On the tenth post-partum day she was sterilized by the 
technique of Pomeroy through a small abdominal incision. The postoperative course 
was smooth. The patient was discharged with her infant on the twenty-second post- 
partum and thirteenth postoperative day, both in good condition. X-ray of the long 
bones of both mother and infant showed no abnormalities. 

SUMMARY 

A case is reported of chronic parathyroidism following a subtotal thyroidectomy, 
in which the blood calcium was maintained at normal levels by the use of anti- 
tetanic 10 (dihj’drotachysterol) along with calcium and viosterol. The patient sub- 
sequently became pregnant. The pregnanc 3 -, deliver 3 q and puerperium w'ere unevent- 
ful. To our knowledge, this is the onl 3 ' pregnanc 3 ' in which anti-tetanic 10 has been 
used. 

REFERENCES 

(1) Hartley, E. C.; Ait. ,T. Obst. & Gynec. 19: 54, 1930. (2) Shelling, D. E.: 

The Parath 3 'roids in Health and in Disease, St. Louis, 1935, The C. V. Mosb 3 ’ Co., p. 
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ADEQUATE TRANSVAC4INAL DRAINAGE OF THE PELVIS 
Daniel J. Preston, M.D., "Wilmington, Del. 

T he technique for excision of diseased female generative organs has been con- 
stantly improved, 3 'et methods for draining the pelvis after operation have not 
kept pace with these advances. The common causes of morbidity and mortality 
following hysterectom 3 ' are complications arising in the pelvic peritoneal cavit 3 ". 
The most frequent complications are peritonitis, abscess, hematoma, and intestinal 
obstruction. Inadequate postoperative drainage of the pelvis is tlie factor which 
precedes and predisposes to these unfortunate post-operative conditions. 

Gynecologists, in general, acknowledge the higliest mortalit 3 ’- from panhysterec- 
tomy, a lower mortality from supravaginal hysterectom 3 q and the lowest mortality 
from vaginal li 3 'sterectoniy.i -5 It does not seem rational that the majority of 
operators should prefer the abdominal approach for excision of the uterus when 
the lowest mortality is obtained from transvaginal operations, yet this is apparently 
the case. There is one striking difference in the various techniques for excision 
of the uterus w'hich accounts for the minimum mortality rate from vaginal hysterec- 
tomy. This is the excellent facility for release of blood 3 ' serum from the pelvis 
through a vent in the vaginal vault after operation. Strangely enough, vaginal 
hysterectomy wdiicli reports the lowest mortality rate also reports the highest mor- 
bidity rate.ii s, e The obvious reason for this is failure to obtain adequate drainage 
through the vaginal vault after operation. 

The most frequent cause of death following hysterectomy is peritonitis.i- 2 , 5. ~ 
If the peritoneal cavity can be adequately drained of the free fluid wliich forms 
after operation, spreading peritonitis can be largely prevented, because peritonitis 
spreads by means of a liquid medium. Blood 3 ’ serum wliich collects in the pelvis 
after hysterectomy acts as an ideal pabulum for pathogenic bacteria introduced 
at the time of operation. True, our aseptic methods for the abdominal operation will 
hold contamination at a minimum, but in transvaginal operations the contamination is 
undoubtedly much greater, since the cervix and vaginal mucosa cannot be made 
sterile. Patients wlio are not required to absorb either sterile or septic fluid from 
the peritoneal cavity after operation will have a lower morbidity and mortalit 3 ' rate, 
a lower incidence of postoperative ileus, a smoother convalescence, and a shorter- 
hospitalization period. 
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calcium was now normal, the anti-tetanic 10 was discontinued in the hope that a nor- 
mal calcium level could be maintained bj’- giving onl}' calcium lactate and viosterol. 
The blood calcium, however, promptly dropped, and her old complaints returned. 
Her symptoms again disappeared after receiving antitetanic 10. Her maintenance 
dose appeared to be 1 e.c. dailj’, and she continued to receive this amount (see 
Table I). 

MTien seen in October, 1939, at the Bellevue Obstetrical Clinic, she was two and 
one-half months pregnant. Therapeutic abortion w'as considered, but because of her 
good general ph}-sical condition and intense desire for another child, the pregnancy 
was not interrupted. The blood calcium was taken at frequent intervals, and she was 
closely followed throughout her pregnancj’. In order to maintain a normal blood 
calcium, the maintenance dose of anti-tetanic 10 was gradually increased from 1 e.c. 
daily to 1 c.c. t.i.d. She also received 15 gr. of calcium lactate t.i.d. and 10 minims 
of viosterol b.i.d. (see Table II). The patient felt well throughout her pregnancy 
and offered no complaints. 

Tablk II. Shows Weight, Blood Chemistry Determinations, and Therapy in a 
Patient With Hypoparathyroidism During Her Pregnancy 
AND PUERPERIUM 


DATE 

WEIGHT 

POUNDS 

MEDICATION I 

BLOOD chemistry 

CA. 

LACTATE 

GR. 

VIOS- 

TEROL 

GTT. 

A.T.IO 

C.C. 

B 

B 

PHOS- 

PHATASE 

N.P.N. 

9/27/39 

117^2 

10 

10 o.d. 

2 

6.2 

5.4 



10/18/39 

1141/j 

10 

10 O.d. 

1 

8.5 

4.3 



11/22/39 

116% 

10 

20 o.d. 

0 





12/13/39 

118 1/2 

30 

20 o.d. 

0 

tj 





12/20/39 

120 

45 

20 b.i.d. 

0 

0 





1/ 3/40 

121% 

45 

20 b.i.d. 

3 





1/10/40 

122% 

45 

20 b.i.d. 

3 

9.8 




1/24/40 

123% 

45 

20 b.i.d. 

0 

0 





2/ 7/40 

125% 

45 

20 b.i.d. 

0 

»■) 





2/21/40 

126% 

45 

20 b.i.d. 

3 





3/ 6/40 

128% 

45 

20 b.i.d. 

3 





3/20/40 

128 

45 

20 b.i.d. 

3 

9.1 

4.1 


27 

4/ 3/40 

130 

45 

20 b.i.d. 

3 





4/17/40 

133 

45 

20 b.i.d. 

*> 

9.4 

4.6 

7.0 

36 

5/ 1/40 

138 

45 

20 b.i.d. 

0 

0 





5/15/40 

134 

45 

20 b.i.d. 

0 

0 

9.0 


9.0 

29 


5/29/40 15 gr. cal- 

cium glu- 
conate I V 


Birth of Infant 


6/ 3/40 


30 

15 b.i.d. 

2 

10.7 


4.6 

7/ 3/40 

116% 

15 

10 b.i.d. 

V 2 




7/31/40 

113% 

15 

10 b.i.d. 

y- 




9/18/40 

112 

15 

10 b.i.d. 

% 





She was admitted to the obstetric ward at midnight of May 29, 1940. Labor 
pains had started a few' hours before admission. The patient was now in active 
labor. A slightly oversized full-term infant was presenting by the breech, which was 
at the level of the spines. The cervix was fully dilated. Physical examination w'as 
otherwise essentially negative. Soon after admission the infant was easily delivered 
as an assisted breech and was an apparently normal female child, weighing S pounds 
and measuring 20 inches in length. The third stage of labor was uneventful, and 
immediatelj' following this the patient received 10 c.c. of 10 per cent calcium 
gluconate intravenously. Both mother and infant were returned to the ward in 
good condition. She ran a non-morbid, uneventful post-partum course. She was 
not allowed to nurse tlie infant. On the fourtli post-partum day, because the blood 
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Any technique for excision of the uterus may he employed, but the opening in 
the vaginal vault after vaginal hysterectomy should then be partly closed to leave 
a fenestration of appropriate diameter to tit around the glass tube. The vaginal 
walls are protected from pressure of the glass drain by a strip of plain gauze 
packing which is moistened with saline and inserted loosely around the tube from 
the vaginal vault to the entroitus. No gauze is introduced into the pelvic opening 
(Fig. 2,). The drainage of serous fluid is frequently so profuse during the first 
and second postoperative days that the perineal pads become saturated and wet the 
bedding unless replaced every few hours. I do not know of any convenient method 
for estimating the amount of drainage in these cases, but to even the casual ob- 
server there is considerably more fluid from the glass tube drain than is seen when 
gauze or rubber drains are used. 

Drainage is usually scanty by the third postoperative day, and it has been 
routine to remove the glass tube at that time. The patient is placed on an examin- 
ing table, the vaginal gauze packing gently withdrawn, the anchoring suture cut, 
and the glass tube which does not stick to the tissues is easily slipped out. A 
bivalve speculum is then inserted and a view through the opening in the vault 
reveals a normal glistening peritoneum without exudate or adhesions. With the 
speculum in place, the vagina is again loosely packed with saline moistened gauze 
from vault to entroitus. Gauze is never introduced through the opening into the 
pelvis. 

Vaginal packing is removed without difiiculty on the fifth or sixth postoperative 
da 3 '. Bj' this time the opening into the pelvis is already sealed off and healing 
progresses rapidly. The patient is permitted out of bed on the seventh to ninth 
day after operation. 

This procedure for pelvic drainage has been emploj'ed in a small series of 
vaginal hj'sterectomies. Technique of excision was the serial suture-ligation and 
division of vessels without clamps.o Annealed stainless steel wire was used for 
all ligatures and sutures in preference to catgut or silk which produce unfavorable 
foreign protein reactions in tissue.io 

Table I summarizes the data on fifteen consecutive liysterectomies treated nith 
the transvaginal pelvic glass tube drain. Indications for operation were procidentia 
uteri, fibrosis uteri, and fibroid tumors. One-third of tlie patients had large tumor 
masses palpable by abdominal examination. These varied in size up to the dimen- 
sions of a five months’ pregnancj' and required morcellation for removal. Nearly 

Table I. Summary of 15 Consecutive Vaginal Hysterectomies Treated With 
THE Transvaginal Glass Tube Drain 


Age range 

27-63 3'ears 

Average age 

42 years 

Anesthesia ; 


Spinal 

93% 

Local 

7% 

Excision by morcellation 

33% 

Other operations -f hysterectomj’^ 

46% 

Average postoperative daj's in hospital 

10 dav's 

Postoperative morbidity 

Pyelitis, 1 case 


one-half of the group underwent other operations at the time of Itysterectomy, 
including oophorectomjq salpingectomjq posterior colpoperineoplasty, and repair of 
abdominal incisional hernia. One patient developed a transient pyelitis after 
operation. This was the onlj' case with postoperative morbidity and none^ of 
the others had a temperature above 100.6“ F. for anj^ twenty-four-hour period. 
All of the patients were comfortable after operation and none complained of dis- 
comfort from the glass drainage tube. One patient, 27 jmars old, who was operated 
for third degree procidentia uteri with a two months’ pregnancj^ and recurrent 
uterine hemorrhages, was allowed out of bed on the fifth day after operation 
and returned home on the sixth daj' in good condition. Although there w'as no 
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Rubber or gauze should not be placed in the peritoneal cavity when free drain- 
age is desired. Laboratory and clinical observations have shown that these sub- 
stances produce a marked local irritation of the peritoneum.® This results in a 
rapid fibroplastic exudative incapsulation of the rubber and gauze. Within six 
to eight hours the reaction of the peritoneum to rubber or gauze converts these 
drains into mechanical corks which actually impede the escape of septic fluids and 
are effectual in draining only the limited tissue space which they irritate. Drains 
made of inorganic materials such as glass or stainless steel produce little or no 
irritation of the peritoneum and, therefore, afford a satisfactory material for 
obtaining prolonged and adequate drainage. 



I ' 1 

/METRIC SCAUE- 

Pig. 1. — Pyrex glass tube which is inserted into the pelvis through the vaginal vault to 
drain the peritoneal cavity for three days following hysterectomy. 



E-i-nviE’r aL in the sagittal plane, showing position of glass tube for prolonged 

^'2® pelvis after excision of the uterus. Gauze or rubber inserted 
mio the pelvis prevents adequate free drainage. 


By substituting a non-irritating drain made of inorganic material for the gauze 
or rubber^ drains commonly in use, one can obtain free drainage from the pelvis 
a ter vaginal hysterectomy. It is ineffectual and dangerous to leave an tmpro- 
tected opening in the vaginal vault after operation, as the hole would be quickly 
p ugged by an intestinal loop and lead to the possibility of intestinal herniation. 
^ suitable glass tube (Fig. 1) introduced into the pelvis prevents hernia and main- 
ams prolonged open drainage. This tjqpe of tube is made of pyrex glass and 
can be constructed according to specifications by a glass blower. It may be curved 
0 conform to the shape of the pelvic passage. The end which is inserted into the 
pe vis IS rounded and closed but contains multiple small perforations 1 to 2 mm. 
in ciameter. The external end is open and may be anchored to the labia by a 
su ure through one of the small holes along the rim. 


BILATERAL GRANULOSA CELL TUMORS* 

Successful Removal From a Child Fourteen Weeks of Age 

Erhart E. Zemke, M.D., Fairmont, j\Iinn., and Wallace E. Herrell, 

M.D., Rochester, JIinn. 

(From tlw Division of Medicine, Mayo Clinic) 

I NTEREST in solid ovarian tumors has been greatly stimulated in the past few 
years as a result of correlation between the knomi histologic structure of such 
tumors and the more modern methods of identifying their hormonal content. To 
Rokitansky perhaps belongs the credit for first describing a tumor composed mainly 
of large and small follicular structures surrounding protoplasmic disks filled with 
granular bodies. Pathologists w’ho amplified his description were Acconci, von 
Kahlden, Schroeder, Werdt, and Meyer. 

In spite of much investigation, little is known of the origin of these tumors. 
Among the many concepts is that of Meyer, who felt that the tumors arose from 
cell rests in the ovarian hilus. Recent experiments of Butterworth have tended 
to show that the growths might be produced experimentally as a result of roentgen 
therap 3 ’. If this concept is sustained, an intimate relationship between the develop- 
ment of such tumors and the application of roentgen therapy to women may be estab- 
lished. The evidence for such a relationship, however, is as yet inconclusive. 

Robinson, in 1923, was the first to publish in the American literature a report of a 
case of granulosa cell tumor. King, in 1929, reported 2 cases, and since 1930 
the number of reports of cases has increased to considerably more than 400. Among 
the prominent contributors to the subject might be mentioned Novak, Long, TeLinde, 
Frank, Schulze and Neumann. One of the most comprehensive reviews of the sub- 
ject of granulosa cell tumors w’as reported in 1935 by Bland and Goldstein. At 
that time 160 cases of this tj'pe of tumor were recorded. In 1939, Dookerty and 
MacCartj' added 30 cases from material gathered at the Clinic from 1905 to 1937. 

Stud}"^ of the data on granulosa cell tumors so far reported brings out certain 
definite clinical characteristics of this tumor. Sixtj' per cent of granulosa cell 
tumors occur after the menopause and 30 per cent between puberty and the 
climacteric, whereas only 5 to 10 per cent occur before adolescence. The relatively 
infrequent occurrence of this type of tumor before adolescence is indicated by the 
fact that only eight tumors occurred among patients less than tw'elve years of age 
in the series of 160 reports of cases collected by Bland and Goldstein. The respec- 
tive ages of these patients, in years, was 5, 9, 5, 11%, 4, 5, 6, and 7. The youngest 
patient represented in the foregoing series, and probably in the literature up to the 
time of writing the present article, w'as 4 years of age; the case was reported by 
Novak. The matter of age is of some significance, since we believe our patient to 
be the yoimgest individual in relation to whom a granulosa cell tumor has been 
diagnosed and from whom such a tumor has been successfully removed. The tumors 
in this case w^ere bilateral, although such tumors occur bilaterally in less than 5 per 
cent of cases. Wien, therefore, the fact is considered that only 20 per cent of all 
ovarian tumors are solid and that of these only 10 per cent are granulosa cell 
tumors, this case becomes almost a medical curiosity. 

In childhood it is not uncommon for precocious menstruation, together with 
early sexual and somatic development, to be a symptom of these tumors. However, 
these need not be leading symptoms. Additional presenting symptoms may include 
abdominal tumor, abdominal pain, ascites, or hj-pertrichosis. The tumor may even 
be discovered accidental^. The present case is further interesting, since the only 
suggestion of the presence of disease was abdominal tumor. 

‘Submitted for publication, November 12, 1940. 
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appiirent Iiarni from her early return to activity, it would seem wise to keep these 
patients in bed for at least seven daj's. The average postoperative period of con- 
valescence in the hospital for this group was ten days. 

It is not the purpose of this article to advocate vaginal hysterectomy as being 
better than operations done through an abdominal incision. However, it is the 
purpose here to indicate the advantages of glass tube gravity drainage of the 
pelvis following excision of the uterus. It is rational to believe that the higher 
death rate from supravaginal hysterectomy could be reduced to a figure approach- 
ing the present mortality rate for vagpnal Itysterectomy if the principles of ade- 
quate pelvic drainage were applied. For this reason it is suggested that following 
the abdominal closure in supravaginal hj^sterectomj', the patient should be draped 
in tlie lithotomj^ position, an opening made in the posterior vaginal cul-de-sac and 
a transvaginal glass tube drain inserted into the pelvis to complete the operation. 
This will afford prolonged free gravity drainage which cannot be secured with 
gauze or rubber drains whether they be inserted through an abdominal incision 
or through the vaginal cul-de-sac. The disability and death from peritonitis, abscess, 
hematoma, and intestinal obstruction can be largety prevented if adequate drain- 
age of the pelvis is maintained during the earty daj-s after hysterectomy. Although 
the method here described has been used for only a short time, the favorable 
results obtained indicate that further use of this new technique for drainage is 
warranted. 

SUMMARY 

The advantages of the transvaginal glass tube pelvic drain following hysterec- 
tomy are: 

1. The special glass tube affords adequate and prolonged gravity drainage of 
the pelvic peritoneal cavity which cannot be obtained by the use of gauze or 
rubber drains. 

2. Septic or spreading peritonitis is prevented by removal of all fi’ee fluid from the 
pelvis which may act as a culture medium for bacteria and a vector for trans- 
mitting infection into the abdominal cavity. 

3. Intestinal obstruction after operation is prevented by fi'ee drainage through 
the glass tube of septic materials which result in plastic exudate and peritoneal 
adhesions. Gauze and rubber, because of their organic composition, produce irri- 
tation resulting in fibroplastic exudate and should not be introduced into the peri- 
toneal cavity. 

4. Immediate recognition of secondary hemorrhage after hysterectom}' may be life- 
saving. Hemorrhage from a slipping ligature becomes apparent at once, since the 
open glass drain gives rapid egress for blood from the pelvis and thereby prevents 
unrecognized hemoperitoneura. 

5. The glass drain does not stick to the tissues and can be removed easily 
without trauma. Foreign body irritation of the peritoneum is reduced to a mini- 
mmn, since the inorganic glass tube produces little or no tissue reaction. 

6. Reduction of postoperative morbidity from intrapelvic complications results 
in a shorter period of hospitalization. Adequate prolonged drainage of the pelvis 
from the time of operation prevents the formation of abscess and hematoma. 

7. Excision of the uterus by any technique or method does not preclude the use 
of the transvaginal glass tube drain, nor does this tube interdict vaginal plastic 
or perineal operations in conjunction with hysterectoin}'. 
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In spite of the diagnosis of abdominal malignancy, exploration was made by one of 
us (Zemke) on July 23, with the patient under ether anesthesia. The child was then 
sixteen weeks of age. Bilateral, solid ovarian tumors were found (Fig. 1 a, I, and 
c). The uterus was considered to be of average infantile size although it may have 
been slightly enlarged. Bilateral oophorectomy was performed, leaving the uterus 
and other adnexa intact. The wound was closed in the usual manner. Postoperative 
convalescence W'as uneventful and the girl was dismissed from the hospital on the 
seventh postoperative day. 

From that time onward, the child made what might be considered normal 
progress. She was seen at intervals of about three months. Eleven months from 
the time of operation the child’s weight was 23 pounds 9 ounces (10.7 kg.), which 
represents a gain of approximately 13 pounds (almost 0 kg.) in less than a year. 

Up to this time, the child herself had not been seen by a physician of the Mayo 
Clinic, but in Maj', 1940, one of us (Herrell), in informal conversation concerning 
the case, suspected the growths of being granulosa cell tumors and, a few days later, 
was able to confirm the suspicion bj' gross and microscopic examination of the 
tissue. Characteristic cells, with large basophilic nuclei, constituted the predominant 
cellular sti'ueture. The structural unit also ivas characteilsticall}' cylindroid with 
transitions to the folliculoid type (Fig. 2 a and h). Grossly, both tumors were well 



Fig-. 3. — Appearance of patient. Ages from left to right: seven and one-half, sixteen, 

and thirty-three inontiis. 

encapsulated ; their surfaces were smooth and grayish brown. On section, the masses 
were solid throughout and were of homogeneous, granular texture. The diagnosis 
of granulosa cell tumor was further confirmed by Dockerty of the Maj'O Foundation 
of the University of Minnesota, at Kochester, and it was subsequently learned that 
Bell, of the same university, in Minneapolis, in the light of the subsequent clinical 
course, had suspected the true nature of the tumors. 

The child’s gi-owth and development were entirety within normal limits and, at 
the time of writing this report, she had been followed for three years and two 
months (thirty-eight months) (Fig. 3). When last seen Sept. 1, 1940, she enjoyed 
perfect health. Her height at that time was 37 inches (93.94 cm.) and her weight, 
33 pounds (15.0 kg.). 

Endometrial studies were not possible and, unfortunately, studies with relation 
to urinary or blood hormonal content were not available. The specimens also were 
preserved in formalin, which precluded their study from the standpoint of hormonal 
content. 

SUMBIARY 

Bilateral tumors of the ovaries were discovered when the child was fourteen weeks 
of age, and the tumors were successfully removed when she was sixteen weeks of 
age. Two jTars and eight months later these tumors were determined to be 
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REPORT OP CASE 

A wMte American girl was born uneventfully, at full term, April 1, 1937. The 
mother had had one child previously. The birth weight of the child was 8 pounds 
13 ounces (4 kg.). Her early progi-ess was satisfactory except that she did not gain 
weight normally. On May 19, when the child was examined because of a feeding 
problem, her weight was 10 pounds (4.5 kg.) ; she had gained only 1 pound 3 ounces 
(0.6 kg.) since birth. Alteration in the child’s formula was prescribed. She was 
seen again on June 1, at which time she had gained only 1^2 ounces (45 Gm.) more 
than the weight noted on the visit on Maj' 19, in spite of what might be considered 
an increase in feeding. 
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Pigr. 1. — Bilateral granulosa cell tumors : a, tumor from right side, 5 by 5 by 4 cm. ; 
b, tumor from left side, 3 by 2.5 by 2 cm. ; c, cut surface of the larger tumor. 



Pig. 2.— Different section of tumor stained with hematoxylin and eosin; a, cylindroid 
and diffuse cellular pattern (xl40) ; b, folliculoid cellular pattern (X200). 

Tile child was seen once more on July 9. She was then fourteen weeks of age and 
her weight was 10 pounds 10 ounces (4.8 kg.), which represents a gain over the 
original birth weight of only 1 pound 13 ounces (almost 1 kg.). At this time, a mass 
iias found in the lower right abdominal quadrant. This mass, which was the size 
of a large lemon, had not been present when previous examinations had been made. 
The remainder of the examination did not disclose anything abnormal. Consultation 
''^as then sought concerning the tumor. The diagnosis entertained by all the con- 
sulting physicians was a malignant growth involving either a kidney or an ovary, and 
the prognosis was considered grave. 
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Grant, 5 in 1921, reviewed tlie classification of double monsters and reported a 
case. The mother was a primipara, aged 28 years. The delivery was difficult hut 
spontaneous. X-ray study revealed a dicephalic monster with double spine and a 
clavicle between the two heads. 

In 1926, Ivens and Edgecombes reported a case of dicephalus dibroachius dipus 
causing obstructed labor. The specimen wms a double-headed monster weighing 
about seven pounds. Tliere were two lieads, two arms, two legs, and a single body 
wliich had two distinct spinal columns, approximating in the sacral region. 

Mandruzzato,r in 1932, published a detailed article on the embryogenesis of anen- 
cephalia and spina bifida. This article is included in the review of cases because 
of his studies of spina bifida, an anomaly in the case being reported. 

Eose,s Morrison,o and MitehelUo in 1927, reported three dicephalic monsters. 
The first was a dicephalic fetus with apparently^ normal body. The second 
was a similar case, both of which were exceedingly difficult deliveries. The third 
case was of a different ty'pe, being a syncephalus thoracopagus. There were four 
arms and four legs, the bodies being united at the thorax. 

In 1931, ShortalUi reported a ease of double monster occurring in a secundipara, 
aged 33 years. Examination of the specimen disclosed two female fetuses fused 
at the pelvis, anteriorly. Eadiologic examination revealed a fusion of the lumbo- 
sacral region of the vertebral columns with absence of one sacrum. 

Mudaliar,i2 in 1931, reviewed double monsters in an extensive study of ’ their 
circulatory system and some other anatomic abnormalities and the complications 
in labor. His radiogi'aphic studies and drawings are most complete and enlighten- 
ing to one interested in these embryologic anomalies. 

REPORT OF author’s CASE 

The patient, a secundipara, was 28 years of age. Her previous pregnancy was 
a normal one at the age of 25. Her prepartum course in the first pregnancy was 
normal in every respect. The baby, a female, weighed 8 pounds 1 ounce at birth 
and the delivery was spontaneous. Her post-partum course was entirely normal and 
satisfactory'. 

She presented herself to her physician with this pregnancy when she had missed 
her second period. Her routine physical examination at that time was negative ex- 
cept for some tenderness under the right costal margin in the region of the gall 
blad.der. She w'as given routine prenatal care every three weeks, i.e., urinalysis, 
weight, blood pressure, and fundal measurement. IVhen she was about six and 
one-half months pregnant, it was noted that there had been a sudden rise in the 
fundal measurement and the fetal heart could no longer be heard. It was im- 
possible to palpate fetal outlines so a diagnosis of polyhydramnios was made. In 
view of the fact that there was a possibility of multiple pregnancy or monster, 
a routine x-ray study of the patient was advised. This was performed at the 
seventh month, at which time her fundal measurement had risen to 33 cm. (term 
size). The roentgenologist ’s report on that study', done on May 14, 1940, by 
George U. Fillmore, M.D., Eoentgenologist at the Easton Hospital, follows: 

Roentgenologist’s Report . — “The x-ray examination of the abdomen discloses a 
teratologic specimen of the anencephalic ty'pe developed well along toward full 
term. There is a mid curvature of the spine, and it is noted that the rib spacing 
is rather close together on one side. Possibilities exist as to the presence of an 
extra vertebra causing the distortion of the spine or it may be because of collapse 
of the chest commonly' seen at fetal death. Eequest the privilege of x-ray' and 
photographing specimen after delivery.” 

When the report was studied by the roentgenologist and myself, the fairiily was 
advised that the child would be a nonviable monster, and they w'ere advised that the 
pregnancy' would best be allowed to terminate spontaneously. 

During the next month, the fundal measurement rose to 39 cm. and the patient 
was most uncomfortable. There were no audible fetal heart sounds although the 
patient felt fetal movements. Eectal examination disclosed no presenting part. 

When she was about eight months’ pregnant, her membranes ruptured suddenly' 
at home and she discharged a large amount of amniotic fluid. In the interval 
between the time she called her phy'sieian and his arrival she weighed herself and 
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granulosa cell tumors. The patient seems to be the youngest yet to be reported to 
Iiave had this disease. When this report was written, three j^ears and two months 
subsequent to operation, the girl was apparenth' well. The case is one of that small 
group (5 to 10 per cent) of cases in which the condition occurs before puberty. 
It is further unique in that the tumors were bilateral; bilaterality occurs in not 
more than 5 per cent of all cases of granulosa cell tumor. 
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CASE OF DIPEOSOPUS TETEANOPHTHALMOS 

Donald 0. Eichards, M.D., Easton, Pa, 

(From, the Department of Obstetrics, Easton Eospital) 

D IPEOSOPUS is a term applied to a fetal monster having two faces but with 
close union of the heads and bodies throughout. It is a rare teratism in man, 
being considerably more common in lower animals, especially the cow and cat. 
The duplication is not limited to the head but, as clearly shomi in radiographic 
studies, includes the trunk as well. The double spinal column at times is well 
marked as far down as the sacrum, according to Borland and Hubney’si The X-ray 
in Emtryology and Obstetrics. Unlike most of the cases reported, which are of 
the triophthalmic type, my case is one of tetranoplitlialmia. It is of interest not 
only because of its rarity, but because roentgenographic studies of the monster in 
utero were obtained, thus leading to a prepartum diagnosis of monster and prepar- 
ing the family to expect a malformed, nonviable child. 

The etiology of the condition is not known. It is either a splitting of a primi- 
tive stick Or the fusion of two primarily developed ones, the former being the more 
tenable theory. Tliis report will not touch upon the classification of double mon- 
sters, as any good textbook on obstetrics includes these interesting and rare studies. 

In 1921, Beachs reported a case of derodidjunus (dicephalus) with a review of 
some of the cases which had occurred prior to his report. His case was in a 
normal female, aged 29 years. After difficult manipulation lasting forty-five min- 
utes, the patient was delivered of the monster. The specimen was of the dicephalic 
type with two vertebral columns joining the one sacrum. 

Also in 1921, Cibeliuss reported a case of dicephalus with two complete spines. 
His case was a secundipara, aged 20 years. The delivery was difficult, a breech, 
mth simultaneous delivery of the two heads. Study of the case revealed two hearts, 
two aortic arches, two superior vena cavas, two inferior vena cavas, and two thoracic 
aortas. The abdominal findings were indistinct. 

Gaddie and Sims,^ in 1929, reported a case of anacatadidjmius. Their case, a 
septipara, aged 35 years, was a spontaneous delivery, the monster weighing eleven 
pounds. One skuU was of normal size and the other about two-thirds normal. Their 
report contains minute detail of roentgenographic and necropsy examinations of the 
interesting specimen. 
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well formed. The same is true for the bones of the pelvis and each lower ex- 
tremity. There are twelve ribs on each side in perfect development in the anterior- 
posterior view, but in the lateral view, there is a marked kyphosis of the lower 
dorsals. This had distorted the position of the ribs posteriorly so that their attach- 
ments to the spine on each side are at acute angulation. The specimen, from the 
radiological standpoint, is considered to be an unusually rare one.” 

Postnatal Peview of “In Utero” Films. — "In reviewing the films of the monster 
in utero, it is impossible to outline the double faces of the specimen. In the 
anterior-posterior view of the abdomen, the skull was superimposed upon the ma- 
ternal pelvis. The lateral view demonstrated only the superimposition of the two 
faces. The kyphosis of the specimen was clearly demonstrable.” 

SUMMARY 

1. An unusual and rare case of fetal monstrosity is reported. 

2. I have been unable to find a similar one in the literature at my disposal. 

3. An interesting comparison is shown betw'een the pre- and postnatal roent- 
genologic studies of the case. 
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RECESSION OF TOXEMIA FOLLOWING THE INTRAUTERINE 
DEATH OF ONE OF DIZYGOTIC TWINS 

William A, White, Jr., M.D., F.A.C.S., Boston, Mass. 

W E HAVE been urged to report the following case because of its interest and 
an 3 ^ possible light it may throw on the etiology and pathologic phj^siology of 
eclampsia. We purposely refrain from drawing any implications or interpretations 
of our own. 

Mrs. I. A., a Jewish primipara, aged 34 years, presented herself for prenatal 
care at the end of her seventh week of pregnancy. She had been married two 
months. Her last catamenia started July 7, 1939, making her estimated date of 
confinement, April 13, 1940. 

Her past historj^ was negative. She complained chiefly of an almost continual 
nausea and vomiting, in spite of which she had gained six pounds over her original 
weight of 125. Blood pressure was 110/70. Urine and Wassermann examinations 
were negative. 

The patient was seen one month later, during which time she had a two weeks’ 
illness with severe upper respiratory infection. Boutine physical examinations 
revealed essentially negative findings. Head, throat, teeth, heart, lungs, abdomen, 
and extremities were normal. The uterus was 2.5 cm. above the pubis. Pelvimetry 
showed: intercristal diameter 28 cm., interspinous 20 cm., external conjugate 20 
cm., and transverse outlet 10 cm. The sacral promontory could not be felt. 

Subsequent monthly ofiice visits showed no abnormalities until the twenty- 
eighth week, Jan. 18, 1940, when it was noted that the blood pressure was 140/90 
and weight 151 pounds. Edema of the feet and ankles and albuminuria did not 
appear until the thirty-third week. 

Expectant treatment with rest, limitation of fluid intake, salt-free diet, and 
increased elimination was instituted. The patient was seen at weekly intervals, 
and the signs and symptoms of toxemia progressed. By March 10, the thirty-sixth 
week, the hands and face were markedly puffy, the urine was heavily loaded with 
albumin, and the blood pressure reached 150/100. Her weight was now 160 pounds. 
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found she weighed thirteen pounds less since the membranes had ruptured, an 
indication of the excessive amount of amniotic fluid. She \Yas taken to the hospital 
at once. 

Tlie labor was comparatively long, 2S% hours. The delivery was spontaneous, 
a vertex presentation, which presented no particular difiiculty under nembutal and 
scopolamine analgesia and gas oxygen anesthesia. The fetus was stillborn but not 
macerated. The puerperium was satisfactory and the patient was discharged from 
the hospital on her tenth post-partum day. 

The fetus itself was a w^ell-formed female, weighing exactly five pounds and 
was 19% inches in length. It wms essentially normal in appearance anteriorlj- 
except for the face (Fig. 1). Two complete faces were present wdth fusion of 
the ears in the center. Posteriorly there was a wide area, some four inches across, 



Fig. 1. Fig. 2. 

of the bifid spine which extends from the lower thoracic area to the occiput where 
it broadened into a bloody mass in the occiput itself composed of brain tissue cov- 
ered by the meninges. Necropsy was not performed because I wshed to preserve 
the specimen intact for museum purposes. The x-ray study of the fetus follows 
(Fig. 2): 

Soeniffenologi^t’s Heport on the Specimen . — “The x-ray examination of the 
monster discloses a diprosopus tetranophthalmos. The diprosopus specimen demon- 
strates two well-developed lower mandibles with the dental buds in each lower 
mandible well arranged. The lower right side of one frontal is fused with the left 
side of the opposite fetal frontal. Four orbits are well formed. There are two 
^parate sets of cervical vertebrae extending up into the individual skull bases. 

lere is fusion of the spine at the first dorsal. Below this, there are two separate 
spines until the fifth lumbar is reached, where there is fusion and an accessorj- 
'ertebra on the right side. Both clavicles, scapulas, and the bones of each arm are 


UNILATEEAL TWIN ECTOPIC PREGNANCY 

Edwaed a. Flemming, M.D., P.A.C.S., and Morton R. Talisman, M.D., 

New York, N. Y. 

(From the Second Gynecological and Obstetrical Division of the Queens General 

Mospital, Jamaica) 

B etween ISOl, when De otti reported the first authentic case of unilateral 
twun ectopic pregnancy and August, 1939, when Kaplans published two more 
ease reports, a total of 67 instances have been presented in the world’s literature. 
The interval papers of Areys in 1923 and Falk and Blinick'* in 1938 have been ex- 
tremely effective in reviewing the recorded cases, bringing the totals to 40 and 
then 65. One other studj’ has since been presented since Kaplan’s paper, Eecek re- 
porting a case in May, 1939.0 The following study is the only case that has occurred 
in the five-year existence of the Queens General Hospital, during which time there 
have been 4,222 gynecologic admissions, 7,530 obstetric deliveries, and 54 ectopic 
gestations, all the latter proved at operation. 

Mrs. H. B. (No. A836) was admitted to the Second Gynecological and Obstetrical 
Sei-vice of the Queens General Hospital on Sept. 30, 1939, complaining of eight 
hours of severe abdominal pain. The patient was a 25-year-old white housewife, 
whose medical and surgical past were entirely negative. Two previous pregnancies 
terminated in 1930 and 1932 in normal spontaneous deliveries at term. In 1935, 
the patient had a spontaneous abortion. None of these pregnancies were followed 
by a febrile course or any abdominal complication. Her last menstrual period be'gan 
on July 15, 1939, and was nonnal in every respect. 

Ten days before admission, on September 20, vaginal spotting was noted for the 
first time, lasting one day and subsiding spontaneously. Again on September 25 
this slight spotting was seen by the patient, this time associated M'ith lower ab- 
dominal cramps lasting two days and then disappearing spontaneously. During 
neither of these two episodes did the patient seek medical attention. On the day 
of admission there was a sudden recurrence of the pain, similar in character, local- 
ized to the right lower abdominal quadrant, far more severe than previously noted, 
associated with an initial attack of emesis and followed by intense perspiration and 
chills. In the eight-hour interval before admission to the hospital, there was no 
episode of fainting or shoulder pain. 

When admitted to the hospital, the patient was acutely distressed. The blood 
pressure was 110 mm. of mercury systolic and 76 diastolic, pulse 100 per minute, 
and the temperature 99.4° P. The lungs and heart presented no pathologic findings. 
The abdomen was distended, diffusely tender, and showed marked rebound tender- 
ness in both lower quadrants. The lower abdominal areas w'ere spastic to deep 
palpation; no masses could be outlined. On vaginal examination it was found 
that the cervix w'as in the axis of the vagina, soft, and extremely tender on motion. 
The uterine fundus was anterior and, although not clearly defined, gave the im- 
pression of being slightly enlarged. In the left fornix, a soft, tender mass about 
4 or 5 cm. in diameter was palpated. No bulging could be found in the posterior 
cul-de-sac. The urine was normal. Blood examination revealed a white cell count 
of 11,800 with 84 per cent polymorphonuclear cells, a red cell count of 3.5 million 
cells, and a hemoglobin of 11 Gm. (Sahli), The Kline test was negative. 

Diagnosis was ruptured ectopic pregnancy, and the patient wms immediately 
prepared for operation. Under cyclopropane anesthesia, the abdominal cavity was 
opened with the release of large amounts of clotted and fluid blood. The uterus 
was softened and enlarged to the size of a two months’ pregnancy. Both ovaries 
and the right tube were normal. The left tube was dilated at the junction of the 
middle and outer thirds, the dilatation presenting a distinct area of rupture with 
a slow, constant ooze of blood. A left salpingectomy wms performed, including the 
excision of the cornual end of the tube. The patient’s postoperative course was 
uneventful, and she was discharged on her eleventh convalescent day in excellent 
condition. 
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Ten days later, to our amazement, the albuminuria and edema had disappeared. 
The blood pressure was still elevated. The cervix was effaced, thin, and 2.5 cm. 
dilated. Tlie baby was active, and the fetal heart was distinctly audible in the 
left lower quadrant. We were at a loss to explain this sudden clinical improvement. 

When seen a week subsequently, March 27, the blood pressure was 144/90, and 
she was free of albumin and edema. Her weight was 152 pounds. 

Labor began spontaneously, April 1, 1940, two weeks before the estimated date 
of term. She was admitted to the Massachusetts Women’s Hospital and after 
four and one-fourth hours of labor she was delivered normally of a female child, 
L.O.A. position, weighing 5 pounds 8 ounces. The baby was normal in every way. 
Six minutes later a second fetus, male, macerated, stillborn, E.S.A. position, weigh- 
ing 3 pounds 5 ounces, was extracted. The extent of maceration was deemed to 
coincide with the duration of clinical recession of the toxemia. The placentas 
were expressed live minutes later. They were fused and platter shaped. 

The mother and live baby progressed uneventfully and were discharged from 
the hospital on the seventeenth day post partum. 

PATHOLOGIC REPORT (dR. J. STEWART ROONEY ) 

Gross Examination . — Specimen of double ovum, fused, twin placentas weighing 
C30 Gm. and measuring 19 cm. across the septum. One placenta measured 12 cm. 
in diameter, while the other measured 17 cm. One cord was marginally attached, 
measuring 40 by 1 cm., while the other cord was attached 3 cm. from the margin 
and measured 40 by 1 cm. There was no anastomosis of the vessels. The mem- 
branes (the septum) consisted, in succession, of amnion, chorion, chorion, and am- 
nion. The fetal surface was slightly meconium stained and suggested maceration. 
The material surface was pale. A cut across the septum showed a marginal area of 
yellow, granular, ischemic necrosis on the smaller side which looked diffusely avascular 
compared to the larger side. 

Microscopic Examination . — Sections through the avascular placenta showed a 
marginal area of ischemic necrosis, with necrosis of the underlying decidua. Else- 
where the decidua showed the characteristic moth-eaten and fibrinoid degenera- 
tion. The chorionic villi were slightly immature in size and shape and showed 
slight necrosis of the stroma. The surface syncytium showed fewer knots than 
in maturity. The larger vessels of the main-stem villi and chorionic plate con- 
tained moderate numbers of red cells, but the villi were otherwise avascular, and 
there was almost no blood in the intervillous spaces. A second section through 
the septum between the two placentas showed the avascular placenta as described 
above. The vascular placenta showed slight immaturity of the chorionic villi, but 
the vessels were filled with red cells and there were moderate numbers of red 
cells in the intervillous spaces. The membranes showed the gross findings of two 
chorionic membranes each vuth its amniotic membrane showing slight maceration. 

Diagnosis . — Double ovum twin placentas, fused, one battledore with ischemic 
necrosis (white), avascular, with maceration and meconium staining; one slight 
premature placenta; placenta from twins; one macerated stillborn, and one living 
infant. 


SUMMARY 

A primipara, aged 34 years, with a twin pregnancy, developed signs of toxemia 
in^ the twenty-eighth week. The toxemia suddenly abated at the end of the 
tliirty-sixth week. Two weeks before term she was delivered of dizygotic twins, 
the first a living female, and the second a macerated male. The latter’s intra- 
uterine death was estimated as coinciding with the clinical recession of the toxemia. 
The placentas were fused and the cords were inserted marginally at opposite ends. 
The smaller placenta showed areas of ischemic necrosis. 
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The pathologist’s report of the tubal pregnancy was as follows: 

“Gross. — The specimen (Fig. 1) consists of a cystic tubular mass measuring 8 
•by 3 cm. The external surface is smooth with a surface dullness. On cut section, 
the cystic content is found to consist of a clear fluid. A single large sac measures 
6 cm. in length and 2% cm. in width. The inner amniotie lining is glistening and 
shows dilated, thin-walled superficial vessels radiating toward the umbilical cord 
which is well formed in one fetus. This well-formed fetus measures 2 cm. in length 
and has an attached yolk sac measuring % cm. in diameter that is easily recog- 
nizable. The umbilical cord is short and shows some coils. The limb buds are 
easily distinguished. The other fetus is somewhat smaller in size and the presenting 
length measures only 1% cm. The lirr|bs are not as differentiated. The wall of 
the mass shows thickening, hemorrhage and suggests an encircling chorion. 

“Microscopic. — The section of the tube (Fig. 2) shows the hypertrophic muscular 
layer and the hyperplastic mucosa. In addition, the mucosa shows a decidual reac- 
tion with a large attached blood clot in which numerous chorionic villi are present. 

“Diagnosis. — Twin tubal pregnancy, monochorial.’’ 
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DIPHTHERITIC VAGINITIS IN THE ADULT 

John Parks, M.D., Washington, D. C. 

(From the Bepartment of Obstetrics and Gynecology, Gallinger Municipal Hospital) 

T he Klebs-Loefltler bacillus grows best on an alkaline medium and in an abundance 
of air. It is rarely found in the vaginal flora. Since most women have some de- 
gree of immunity to diphtheria, it is quite uncommon for true diphtheritic vaginitis 
to occur in the adult. 

In the following case, the predominating vaginal infection was a primary diph- 
theria with spontaneous expulsion of a complete cast of the vagina followed by 
vaginal atresia. 

CASE REPORT 

J. H., aged 22 years, colored, gravida iii, was admitted to Gallinger Municipal 
Hospital on Oct. 19, 1939, complaining of a painful sore on her perineum. 'She 
had had a slightly sore throat, fever, and a headache for a week. On Oct. 15, 1939, 
the patient became aware of a nodular swelling of the right labium ma jus and of an 
ulcer of the perineum with associated severe and persistent pain. The patient’s 
mother had been treating the ulcer with a cresol antiseptic solution. Menstrual 
periods had been regular. Last period began on Oct. 11, 1939, and was completed 
the day before admission. Patient had given birth to two full-term infants. Last 
pregnancy terminated spontaneously in the fifth week in 1935. She had been married 
twice. Past medical history included whooping cough, measles, and mumps. In 
1936, the patient was treated for gonorrhea. 

Physical Examination . — Patient was a well-developed, fairly well-nourished, 
acutely ill, colored woman, restless and in severe pain. Temperature, 103.2° F. ; 
pulse, 122; respirations, 24; and blood pressure, 110/52. Skin was hot and dry. 
Gums receded. Tongue was coated. Pharynx showed slightly reddened areas around 
the faucial ring, but no ulceration or membrane. Chest, breasts, and heart were 
normal. Abdomen was flat and soft with generalized tenderness to palpation. Ex- 
ternal genitals were edematous. A tender, fairly firm, right Bartholin gland, 6 cm. 
in diameter, was present. A ragged, granular, reddened ulcer, 3 cm. by 4 cm. in- 
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Fig. 1. — Dilated portion of tube divided to show the single chorionic sac surrounding 

the two fetuses. 
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CENTEAL ASSOCIATION OF OBSTETEICIANS AND GYNECOLOGISTS 

TWELFTE ANNUAL MEETING, INDIANAPOLIS, IND., 
octobeh 10 TO IS, 1940 

Tile following papers were presented : 

Presidential Address: Continuation Study. Dr. Jennings C. Litzenberg, Minne- 
apolis, Minn. (For original article, see page 547.) 

Local Anesthesia in the Second and Third Stages of Labor. Dr. Eoy E. Crowder, 
Sioux City, la. 

The Relative Effect of Analgesia and Anesthesia in the Production of Asphyxia 
Neonatorum. Drs. Harold Henderson, E. Bruce Poster, and L. S. Eno, Detroit, 
Mich. (For original article, see page 59G.) 

Solid Teratoma of the Ovary in the Young Girl. Dr. Merrill Smeltzer, Detroit, 
Mich. (For original article, see page 616.) 

Dental Caries in Pregnancy. Dr. Joseph D. James, Springfield, Mo. 

A Study of One Hundred and Seven Cases of Uterine Bleeding With Endo- 
metrial Biopsies. Dr. Gilbert P. Douglas, Birmingham, Ala. (For original article, 
see page 624.) 

The Leucocyte Count in Labor. Dr. John E. Wolff (by invitation), Chicago, 
HI. (For original article, see page 611.) 

The Differential Diagnosis of Acute Appendicitis in the Female. Dr. H. E. 
Schmitz, Chicago, 111. 

The Vaginal Smear (Papanicolaou) Prior to the Menopause in Menstrual and 
Reproductive Disorders. Dr. P. P. Schneider, Evanston, 111. 

The Economic Status of Obstetrical Care in North Dakota. Dr. P. W. 'irreise, 
Bismarck, N. D. 

Inhibition of Lactation. Drs. H. L. Stewart, Jr. (by invitation) and J. P. 
Pratt, Detroit, Mich. (For original article, see page 555.) 

Some Aspects of the Pathology of Hydatidiform Mole and Chorionepithelioma. 
Dr. Robert Meyer, Minneapolis, Minn. 

Blood Prothrombin Levels in the Newborn. Drs. Carl P. Huber and Jack C. 
Shrader (by invitation), Indianapolis, Ind. (For original article, see page 566.) 

Breech Delivery. Dr. Elmer M. Hansen, Lincoln, Neb. (For original article, 
see page 575.) 

The Therapeutic Value of Tubal Patency Tests in Sterility and Infertility. Drs. 
M. L. Leventhal and E. M. Solomon (by invitation), Chicago, 111. (For original 
article, see page 628.) 

Conglutinatio Orificii Extern! as a Factor in Delayed Labor. Dr. Philips J. 
Carter, New Orleans, La. (For original article, see page 606.) 

Pituitary Extract for Dystocia Due to Uterine Inertia in the First Stage of 
Labor. Drs. E. S. Siddall and D. G. Harrel (by invitation), Detroit, Mich. (For 
original article, see page 589.) 

Are the Anterior Pituitary-Like Substances Gonadotropic? Drs. Willis E. 
Brown, Omaha, Neb., James T. Bradbur 3 '^, Ann Arbor, Mich., and Ida Metzger, 
YpsUanti, Mich. (For original article, see page 582.) 
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volved t]ie fourcliette. Foul, yellowish hrown, watery discharge was coming from 
tlio vagina. As much of the vaginal mucosa as could be exposed appeared gangrenous. 

Jjdboraiory Findings . — Eepeated smears and culture were negative for gonococci. 
I)ark-lield examination was misleading in that spirochetal organisms were found, but 
tliey were not identified as the Treponema pallidum. Kahn tests were negative on 
Oct. 19, 1939, Nov. 27, 1939, and Jan. 24, 1940. Urinalyses were normal except for 
one-plus albumin. Blood count varied from Hb. 70 per cent; red blood count 
3 000,000, white blood count 14,700, on admission to a low of Hb. 33.4 per cent, 
red count 2,600,000, and white count 7,000, on Nov. 24, 1939. 

Progress . — Preliminary diagnoses were confusing. Acute Bartholinitis was ob- 
vious, but gonococci were absent in smears and culture. The ulcerative lesion sug- 
gested .secondary syphilis, but the Kahn test was negative. Etiologj’ of the gangre- 
nous vaginitis remained obscure until Oct. 26, 1939, when the patient passed a hollow 
cast of the vagina 10 cm. by 7^/^ cm. by 1 cm. External surface of the cast was 
dirty, grayish brown, and moderately trabeculated throughout. Inner surface was 
granular, covered by a light brown cheesy material. Cut surface showed a 
iioinogenous gra}’ tissue. Microscopic examination of the cast showed a mass of 
necrotic tissue. McCallum stain showed the presence of diphtheria bacilli in the 
necrotic tissue. Following passage of the cast, the vagina showed rough, granular, 
extremely tender areas of ulceration. 

The cast suggested diphtheritic vaginitis. Vaginal and nose and throat cultures 
were taken immediately. Three nose and throat cultures were negative for diphtheria. 
Two vaginal cultures were morpliologically positive for diphtheria. Virulence tests 
were positive. On Nov. 3, 1939, the patient’s five-year-old daughter was admitted 
to the Isolation Ward with faucial diphtheria. The child had had a sore throat 
for four days. 

Before discovery of diphtheria, the patient had been given sulfanilamide and a 
blood transfusion. Fever was irregular ranging from 98' to 104° F. Following the 
injection of 20,000 units of diphtheria antitoxin and a second blood transfusion, 
clinical improvement was rapid. By Nov. 17, 1939, the ulcer of the fourcliette had 
healed completely, the right Bartholin gland was soft, fluctuant, and non-sensitive. 
Fibrinous adhesions between the cervix and vagina obliterated the vaginal vault. 
Under evipal anesthesia, the thin vaginal adhesions were dissected digitally and the 
vagina was packed tightly with vaseline gauze. Packing was removed on the fifth 
postoperative day. At the time of discharge from the hospital, Dec. 7, 1939, three 
negative vaginal cultures for diphtheria had been obtained. The vagina was show- 
ing some generalized constriction. One week later, there was an annular constriction 
just inside the hymenal ring which reduced the orifice to a diameter of about 2 cm. 
Dense adhesions had formed around the cervix. 

During the year that the patient has been under observation, constricting bands 
have been excised from the vagina twice. The right Bartholin gland has been 
removed. Culture of its contents was negative for diphtheria. For the first five 
months after leaving the hospital, the patient wore a pj’rex vaginal plug constantl}'. 
Severe j)ostinflammatory scarring of the vault has reduced the depth of the vagina 
to about 5 cm. However, the vaginal orifice admits three fingers. The cervical os 
has remained open. The patient has had no dyspareunia, and menstrual function has 
remained normal. 

This case demonstrates the value of accurate laboratory data in the differential 
diagnosis of ulcerative vulvovaginal lesions, confirms the importance of specific 
therapy in genital diphtheria, and presents a problem in acquired vaginal atresia. 
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Relation of the Pituitary to the Etiology of Eclampsia 

To the Editor . — 

Dr. Geiling’s collective review of the pharmacology of the pituitary in the 
November, 1940, issue of this Journal aclmirabl 3 ’' epitomizes present knowledge. 
There are, however, certain statements concerning “hj’^persecretion of the poste- 
rior lobe of the pituitarj^ ’ ’ related to the cause of eclampsia, wdiich call for 
qualification and elaboration. 

Basing mj’- arguments on clinical observations and biologic experiments, I pos- 
tulated the heightened activity of postpituitary principles in the pregnant organ- 
ism sensitized bj' split-products of proteins, as derivatives of disintegrated sjmcytial 
elements, as a basic factor in the pathogenesis of pre-eclampsia and eclampsia. 
(Zentralbl. f. Gj’niik., January, 1918.) As a corollary, I suggested the administra- 
tion of corpus luteum preparations as a suitable method of therapeutically counter- 
acting the lij'peractive pituitar}^ hormones (Zentralbl. f. Gynak., 1920). To the 
usefulness of such treatment, proper emphasis was given on the basis of more 
extended investigations in later years, b.y Corner, Robson, Mcllro.y (Edinb. 
M. J., 1937; Tr. ed. Ob. Soc., p. 61), while Robson and Paterson, Young sug- 
gested that progesterone deficiencj' maj’’ be activelj' concerned in the pathogenesis 
of eclampsia (Brit. M. J. 1: 1937). 

The effects on vital organs of overdosage of pituitarj' pressor principles, as giv- 
ing some indication of a liyperfunction of the gland itself, were studied with 
unflagging interest and energjL Designed to test our concept, Knepper obtained 
evidence of the occurrence in dogs, as the result of parenteral injections of pro- 
teins and subsequent exhibition of pitressin, of lesions in the parenchyma of the 
liver, the lung, brain, and kidneys, closety resembling changes known to occur in 
eclamptics (Zentralbl. f. Gjmak., 1934). Dodds and Noble demonstrated the pro- 
duction of gastric and intestinal ulcers in rabbits (Nature 135: 788, 1935). Again, 
Byrom gave a critical digest of the experimental literature and demonstrated in 
the kidnej^s of rats which had received injections of vasopressin, lesions which 
were highlj- suggestive of those found in late toxemia of pregnancy. Of consider- 
able interest were his additional studies showing that both, gonadotropic hormones 
and estrin, sensitize the blood vessels to vasopressin (Lancet 1: 129, 1939). 

In support of mj^ assertion, I subsequently endeavored to adduce telling arguments 
bj'' pointing to a remarkable parallel between well-known characteristics of the 
blood chemistry in eclamptics and the findings in the blood of animals which had 
received intravenous administrations of posterior pituitarj’^ extract, notablj’^ the 
phenomenon of anoxemia of the tissues (Am. J. Obst. & Gynec. 26: 311, 1933). 
There was also stressed the marked response of the arterioles of the kidnej' to 
pitressin (Richards) bj- wav’ of constriction. 

Efforts to obtain direct evidence for the integral endocrine factor, bj’ establish- 
ing an excess of pitressin in the blood of pre-eclamptics, invited acrimonious de- 
bate, with denials of such findings far in preponderance (Theobald, Byrom and 
Wilson, Wesselow and Griffith, Hurwitz and Bullock). In like manner, the his- 
tologic basis of functional postpituitarj^ lij’peractivitj^ conditioned bj’ stimulation 
through the invasion of basophilic elements (H. Cushing) was unable to withstand 
criticism. Quite recently, however, the subject entered a new phase. The concept 
that natural secretion of pitressin may reach toxic levels and may induce intense 
vascular spasm, in consequence of a specific sensitization of the arteriolar tree and 
the abe 3 ’ance of antipressor principles, becomes proportionatel 3 ^ more acceptable. 
As to the former, the augmented th 3 ’roid activit 3 ’’ during pregnanc 3 ’^ with increased 
quantities in the blood of thyroxine and iodine (G. Curtis) deserves to be placed 
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NEAV YORK OBSTETRICAL SOCIETY 
MEETING OF NOVEMBEB 18, 1940 
The following case reports and papers were presented: 

Report of a Case of Sulimucous Fitroid or Sarcoma Removed Vaginally During 
Labor. Dr. Eichard N. Pierson. 

Report of a Case of Lateral Pyocolpos With Absence of One Kidney. Dr. Max 
D. Maj'er, and S. H. Geist. 

Postpartum Sterilization. Dr. Fred L. Adair. (By invitation.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF NOVEMBEB 15, 1940 
The following papers were presented: 

The Place of Surgery in Fibroids of the Uterus. Dr. C. W. Barrett. 

The Occurrence of Diphtheria Antitoxin in the Human Pregnant Mother, New- 
born Infant and the Placenta. Drs. J. Liebling, G. P. Youmans and H. E. Schmitz. 
(For original article, see page 641.) 

Pituitrin Shock. Drs. M. H. Adelman and B. B. Lennon. (For original article, 
.see page 652.) 


Lissimore and Currie: Studies in Vaginal Fluid, J. Obst. & Gynaec. Brit. Emp. 46: 

673, 1939. 

A series of 105 cases of vaginal discharge was examined. The majority of 
patients (66.9 per cent) were the hosts of Trichomonas vaginalis. This organism 
in the opinion of the authors is not pyogenic but is associated with a lowering 
of the normally high acidity of the vaginal contents, and thus with removal of 
one of the most powerful barriers to infection by pyogenic invaders, of which 
the Staphylococcus pyogenes aureus is by far the commonest in their series. This 
accounts for the frequent association of the flagellate with pus, secondary infection 
being more usually present. There are two possible explanations of this associa- 
tion of the flagellate with decreased activity: 

A. The trichomonas is antagonistic to the bacillus of Dbderlein. It also impedes 
the normal desquamation of vaginal epithelium. Thus both factors, closely asso- 
ciated with normal vaginal acidity, are reduced or absent. 

B. The acidity of the vagina suffers great antecedent reduction by at least two 
natural factors, namely (1) the presence of menstrual lochia during periods, and 
(2) the deposition of semen during intercourse. The trichomonas, finding once 
again a medium of a pH agreeable to its existence, readily reestablishes itself. 
It is thus not necessary to postulate direct infection from the male during inter- 
course. Either of these two factors would explain the reappearance of trichomonas 
after apparent cure. 

In^ the 33.1 per cent of cases in which trichomonas is absent, pyogenic infection 
explains the qualitative abnormalities of the A'aginal fluid, and, as in the trichomonas 
positive cases, the Staphylococcus pyogenes aureus appears to be the commonest 
invader. 


J. P. Greenhill. 
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Reidiger, K.: A Plan of Cancer Control in East Prussia, Deutsche lued, Wchnschr. 

66: 155, 1940. 

The author discusses the difficulties of discovering carcinoma in the examination 
of large groups of -women. In 1,920 women examined, carcinoma of the breast was 
found in 7 cases, suspicious gro-wths in 11. Carcinoma of the uterus was diagnosed 
in 4 cases, suspected in 36 others. Associated genital pathology wms found in 645 
cases. The technique of polariscopic examination of the blood serum for cancer, as 
developed bj' Brdieka and l\'’aldsehmidt-Leitz, is full 3 - described. Waldschmidt-Leitz 
claims to have a histologically proved accuracy of 95 per cent in over 500 cases of 
cancer diagnosed bj^ this method. Reidiger favors the routine use of the colposcope. 

E. J. Weisssian. 

Filkel: PolarigrapMc Study of Serum of Women With Carcinoma of the Genitalia, 

Zentralbl. f. Gynak. 63; 647, 1939. 

A nevr serologic test for carcinoma is described b}’ Filkel. In 176 cases of car- 
cinoma, diagnosis was correctl.v made in 92.6 per cent, and among 107 cases of 
recurrence of cancer, the incidence of correct diagno.sis was 88.9 per cent. Earl.y 
carcinoma could be detected in 87 per cent of the cases. Ho-svever, the cancer 
reaction is not specific, because a positive test maj' be obtained in cases of pelvic 
inflammation. Despite this, the test proved helpful in cases of recurrence and in 
doubtful cases. 

J. P. Gkeenhill. 

Morse, A. H.; Problems and Errors in the Diagnosis of Cancer of the Uterus, 

Connecticut State M. J. 4 : 461, 1940. 

One would assume that the recurrence of bleeding, subsequent to a complete 
freedom from discharge over an interval of months or j^ears, would prove of signif- 
icance to the patient or to her relatives, but too frequentlj’’ the sj’mptom is disre- 
garded. 

If ever we are to see the early stages of cervical malignancy, w'e must cease rely- 
ing upon what are designated as the first signs of cancer, but must emphasize 
the necessity of a routine yearly, or better semi-annual, examination of the pelvic 
organs, even though no simiptoms are present, for women in the menopause. 

From a survey of a group of histories, however, it is clear that there are some 
members of the profession -who whollj- disregard the possible significance of abnormal 
uterine bleeding or wlio fail to suspect malignancj^ even when it is present. In 10 
patients whose histories were revie-a’cd, vaginal bleeding, in some instances profuse, 
wms the sole cause of the visit to the phj'sician. Hnwever, it appears that no 
pelvic examination was made in anj' of these cases. Some women were given a 
drug b 3 ' mouth or vaginal douches were prescribed. Others were told that the bleed- 
ing was of no significance. 

If the general practitioner can be brought to realize that the presence of abnormal 
discharge or bleeding from tbe vagina makes a pelvic examination imperative, it will 
be a great step fonvard. 

J. P. Greenhill. 
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first on record (Clark). Certain split products of proteins, particularly histamine- 
like substances (Paulsson, Carleton), the above-mentioned sex hormones, hyper- 
plasia of the adrenal cortex and the concomitant alteration of the salt balance, 
represent significant factors which may conduce to a heightened responsiveness 
of the arterioles to vasopressin. In normal pregnancy, an inhibitory factor which 
holds the effect of such stimuli in cheek was to be searched for. The key to the 
acute problem seems to be provided bj'" consideration of the remarkable quantities 
of acetylcholine stored in the normal placenta. 

Information bearing on a substance significant!}' constant, both as to presence 
and quantity in normal human placentas and pharmacologically identified as 
acetylcholine, had its inception in the investigations of Bischoff, Struck and 
Loesclike, Hauptstein, Chang and Gaddum (J. Physiol. 79: 274, 1933). The release 
of acetylcholine into the maternal circulation is contingent on the unique position 
of the human placenta to maintain a broad and direct contact with the maternal 
intervillous blood spaces and continuously to shed from its surface syncj-tial buds 
with hormones and other chemical entities, stored or elaborated within the pla- 
centa. The recent experimental demonstration of an antagonistic pharmaco- 
dynamic action on the arteriolar tree of pitressin and the powerful vasodilator 
acetylcholine (Necheles and Neuwelt, Am. J. Ph 3 -siol. 124: 142, 1939) is of imme- 
diate interest and gives weight to the concept of the existence during normal 
gestation of a specific biochemical blood pressure regulating mechanism concerned 
with maintaining a well-defined equilibrium between pressure-raising principles 
and acetylcholine. 

The assertion that pre-eclampsia virtually illustrates a dislocation of this equi- 
librium, with the arterioles hyperreactive to pitressin, will be found to diverge 
from obstetric orthodox}' which steadfastly clung to the idea that the placenta is 
the source of certain toxins. Presentation of the following facts, however, serves 
to bear out our contention. Determination of the acetylcholine content of pla- 
centas obtained from severe pre-eclamptics revealed quantitative data distinctly 
below the almost constant normal levels of 90 to 120 mg., calculated in terms per 
one kilogram of fresh organ. A preliminary report of this work was presented, 
in discussion, at the last meeting of the American Medical Association and an 
attempt made to correlate such pJacenial deficiency with the well-known occurrence 
in the toxemic placenta, of multiple areas of infarction and autolysis. Spaeth, 
Eufinger and Sprado, of late, investigated the values for blood choline in normal 
and toxemic women and reported a marked decrease in 9 cases of pre-eclampsia 
studied. Eight out of 9 cases of eclampsia gave unusually low figures (Monatsehr. 
f. Geburtsh. u. G.^ak. 101 and 102: 1935, 1936). 

Quite recently, through the kind cooperation of the department of pharmacology 
of Harvard Medical School, evidence was obtained concerning a most remarkable 
increase in placental tissue of the concentration of choline-esterase, in severe pre- 
eclampsia and eclampsia. Since the physiologic function of the enzyme concerns 
the removal of the acetylcholine liberated, strong support is obtained in favor of 
our conception. 

Tlie presumed function during gestation of placental acetylcholine as opposing 
the action of pitressin well accords with recent discoveries in animals of an 
inhibitor substance present in extracts of kidney and muscle. Significantly, de- 
creased concentration of this substance renders animals unusually sensitive to the 
effects of renin (Page, Grollman, Tillman). The significance of reduced renal blood 
flow in the late toxemia of pregnancy, as the result of pitressin-induced angio- 
spasm, is unequivocally portrayed in the experimental studies of Goldblatt. 

J. Sofhauer, M.D. 


Cincinnati, Ohio 
Jan. 31, 1941. 
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Hall, Norman D.; Carcinoma of the Cervix in the First Three Decades of Life 

Canad. M. A. J. 43: 362, 1940. 

Of 134 cases of uterine carcinoma occurring in persons under 30 years of age 
57 represented carcinoma of the cervix. Tliis is 7.4 per cent of all proved cervical 
carcinomas seen at the institution. There has been a proportionate increase in the 
frequency of cervical carcinoma in women 30 years of age or under during the past 
five years as compared with the previous five years. At least 37 per cent of this 
group were married before the age of 20 and 37 per cent had had one or more preg- 
nancies before 20 years of age. Tlie youngest patient seen was 20 years old. Ab- 
normal bleeding was the first symptom in 95 per cent of the patient and was the 
only symptom in 50 per cent of the group. Of this group, 49 per cent died within 
two years after the diagnosis was made, and only 11.5 per cent lived over two years. 

Carl P. Huber. 

Diddle, A. W.: Carcinoma of the Cervix Before the Age of Twenty Years, Am. J. 

Cancer 34: 207, 1940. 

From Julj’, 1926, to Dec. 1, 1939, 505 cases of carcinoma of the cervix w'ere 
diagnosed in the Universit.y Hospitals (Iowa). Five of the patients were less than 
25 years of age; one wms 17 jmars, tw'o 21, one 23, and one 24. The available 
literature reveals 18 reports of cervical malignancy occurring before the age of 
20. Only three of the tumors were de.signated as epitheliomas, w'hile 9 were adeno- 
carcinomas, and in six the type is not indicated. Of the 18 patients, 6 died wdthin 
one year. 

The impression is obtained that the prognosis of carcinoma of the cervix before 
the age of 20 is grave because of the accelerated grow’th impulse in malignant 
neoplasms during the growing years. The case reported by the author demon- 
strates the rapidity with w'hich the neoplasm may invade the surrounding pelvic 
tissue:;, even during heavy irradiation therapy. 

J. P. Greenhill. 

White, J. W.: Carcinoma of Uterine Cervix, Am. J. Surg. 45: 4, 1939. 

Microscopic examination of adequate biopsy material is the only means by which 
cancer of the cervix can be diagnosed with anj' degree of precision, and little hazard 
is involved in properly excising biopsy specimens. Colposcopic examination and 
the Schiller iodine test are of academic interest. Both are greatly subsidiary to 
unaided visualization and biopsy. The Schiller test is a purely negative diagnostic 
method. Palpation of the cervical broad ligaments is satisfactorily accomplished 
by a combined vaginorectal examination. Tlie majority of cervical cancers are 
radiosensitive; and the more active and anaplastic the cells, the less their radio- 
resistance. Cancer appearing in the cervical stump wdthin one year after supra- 
vaginal hysterectomy is residual and w-as present before the operation. If it appears 
after a longer interval, it must be considered a subsequent primary new growth. 
As prophylaxis against the latter event the mucosa of the cervical stump including 
the endocervix, if not destroyed by cautery at the time of operation, must be so 
destroj-ed wdthin four weeks thereafter. Eadium irradiation efficiently administered 
is the safest and most certainly curative method of treatment, but it must be supple- 
mented bj' high voltage roentgen rays in all except the earliest cases. Primary 
roentgen therapy, supplemented by postradium roentgen irradiation, offers ad- 
vantages that require further evaluation. Eadium is by no means a simple remedy 
that may be applied casually without disastrous effect or serious consequences. 
Therefore, it should be used only bj^ those who have had an opportunity through 
supervised experience to become expert in its application. Although the absolute 
curability rate for cancer of the cervix is between 20 and 30 per cent, half the total 
number of patients treated wdll die of the disease within three years. 


J. P. Greenhill. 
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Feller, Sigismund: Cancer and Its Relations to Pregnancy, to Delivery, and to 

Marital and Social Status, Surg., Gj-nec., & Obst. 71: 1, 1940. 

TIio distribution of primarj' neoplasms within the breast and genital organs, 
and the age-.specific death rates from cancer of each part are widely influenced 
))V birth rates; the total mortality from cancer of the breast and genital organs, 
however, varies only to a small degree, as an increase in incidence in one organ is 
compensated for bj' a decrease in incidence in other organs. The compensation is 
not an exact one, for populations with higher birth rates have a rather diminished 
mortality. These findings are corroborated by the clinical studies of the author 
(1922 to 1923). 

From the standpoint of social status the changes in the incidence of uterine cancer 
and breast cancer become apparent. The.se changes are independent of those due 
to purely biologic relations, that is fertility and cancer rate. 

In contradistinction to the factors considered, circum.stances attendant upon the 
husband ’s death are likely to increase the mortality from both uterine and breast 
cancer, and so to change the age-specific frequency of cancer affecting both organs. 

The lower the social level and the less satisfactory the marital .status, the earlier 
the patient manifests cancer or dies from it. 

The correlation between cancer and pregnancies in women is entirelj- different 
from that in mice. 

William C. Henske. 

Feller, Sigismund: Cancer and Its Relations to Pregnancy and Delivery to 

Marital and Social Status, Surg., Gynec., & Obst. 71: 181, 1940. 

The total cancer mortality as well as the site of the primary tumor (genital organs, 
breast, stomach, biliary system, pancreas, and colon) is influenced by the marital 
status. During the age of reproduction married women show higher cancer rates 
than do spinsters; in the twenty years following, there are small differences in favor 
of married women; above the age of 64 both groups have about equal cancer mor- 
tality rates. These cases differ from one another only in the distribution of the 
primary tumors. In widows the age specific mortality rates are higher for cancer of 
genital organs, breast, stomach, pancreas, and colon than in single or married 
women; widows also succumb more frequently to gall bladder cancer than do single 
women. 

There is a correlation between reproductive activity and the changes in the cancer 
distribution within the genital organs, the breast, biliary system, and stomach, the 
incidence increasing in some organs and in others diminishing. These changes 
counterbalance each other. 

The simultaneous occurrence of cancer with pi-egnancj"^ seems less frequent than 
would be expected, the deficit increasing as age advances, and as the average number 
of pregnancies increases. 

WiLLiA.M C. Henske. 

Leissner, H.; Myoma and Carcinoma of the Body of the Uterus, Acta. obst. & 

gynec. Scandinav. 20: 106, 1940. 

The author noticed a high frequency of the association of mj'omas with carcinoma 
of the uterine body, and reviewing the literature found this to be a fairlj- common 
ob.seriation. He points out that there is a far greater association of corpus car- 
cinoma with myoma than of cervix carcinoma with myoma. He believes that mj-omas 
may play a part in the development of cancer of the endometrium, and that hyper- 
p asia of the endometrium is an intermediary stage in the development of cancer. 
He found that corpus cancer usually is located in places which are difficult to reach, 
such as the .site of attachment of the myoma to the uterus and in hidden corners. 


J. P. Greenhill. 
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Warren, Shields, Meigs, Joe V., Severance, Alvin O., and Jafife, Henry L.: 

The Significance of the Radiation Reaction in Carcinoma of the Cervix Uteri, 

Surg., Gynec., cS: Obst. 69: 645, 1939. 

The histologic grade of carcinoma of the cervix is of less importance in prognosis 
than the clinical classification. 

Tile response to radiation of either tumor cells or stroma is a definite guide to 
radioresistant cases; practieallj' all those failing to show radiation changes on the 
early biopsies die of their carcinoma in spite of intensive radiation therapy. It is 
believed that such cases should be treated surgically. 

WiLLiAir 0. Henske. 

Meigs, Joe V., and Jafife, Henry L.: Carcinoma of the Cervix Treated hy 

Roentgen-Ray and Radiiun, Surg., Gynec. & Obst. 69: 257, 1939. 

This paper deals with 70 patients who have been followed and studied very 
carefullj’. It shows that the results of the treatment of cancer of the cervix with 
x-raj’ and radium are eminently satisfactory. It is evident that certain charts of 
prognostic value can be made, and the curves induce the authors to believe that it is 
no longer necessai'}' to follow patients for five years before reporting on them but 
that a three-j’ear follow'-up from the time of treatment should sufiice. If, from the 
end-results at three years, 15 per cent is deducted for the next two j’ears, the 
approximate five-year results can be predicted. Therefore, more opportunities are 
given to the g 3 'necologist and radiologist to change a given form of treatment. 

The routine stud}’ of microscopic slides, ■while the patient is being seen, is of 
great value. The presence or absence of a proper microscopic radiation reaction 
is an important prognostic sign. The authors advise that in every cancer clinic the 
slides be looked at at the same time that the patients are examined. 

Biopsies should be talten before treatment starts and after treatment to determine 
whether or not radiation is satisfactory as determined by the radiation reaction. 

In this series of cases it is evident that kidney lesions due to blocked ureters 
with subsequent uremia are among the chief causes of death. More urologic in- 
vestigations should be undertaken and they should be made before, during, and 
following treatment. Any indication of ureteral block should be treated as early 
as possible. 

Since using a slower type of treatment with x-ray and radium, the patients have 
been more comfortable and their convalescence, after leaving the hospital, has been 
much easier. This type of treatment delivers more effective radiation about and 
around the cervix than can be delivered by radium alone. Areas of tumor on either 
■side of tile cervix are certainly reduced in size and may be destroyed. The field of 
radiation in the broad ligaments and about the cervix before the radium is given is 
ivell walled-off by tissue reaction and fibrosis. Therefore, trauma of the cervix 
from curetting or application of radium will not cause extension of disease. 

William C. Henske. 

Rosh, Rieva: Factors Infiuencing the Prognosis in the Treatment of Carcinoma 

of the Cervix, Radiology 35: 17, 1940. 

The therapy and complications arising from the treatment of carcinoma of the 
cervix by means of roentgen rays are reviewed. This review covers a total of 79o 
cases observed in the radiation therapy department of the Bellevue Hospital. The 
author feels that there is no absolute knowledge by ivhich one can determine which 
type of carcinoma is resistant or sensitive to radiation, and therefore no attempt was 
made to group this series according to histologic study. In general the course of 
the therapy consisted of preliminary x-ray therapy to the pelvis, followed by radium 
administration to the cervix and uterus, and subsequent x-ray therapy to the pelvis 
four weeks later. Certain well-known complications to the skin, urinary tract, 
pelvic lymph nodes, rectum, and vagina are discussed. The poor results in cervical 
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Annual Eeport on the Kesults of Radiotherapy in Cancer of the Uterine Cervix, 

League of Nations Health Organization 3: 1, 1939. 

The definitions of the four stages of cancer of the cervix uteri accepted by 
the League of Nations are as follows: 

Stage I. The carcinoma is strictly confined to the cervix. 

Stage II. The carcinoma infiltrates the parametrium on one or both sides, but 
does not invade the pelvic wall. The carcinoma infiltrates the vagina, but does 
not involve its lower third. Endoeervical carcinoma spreads to the corpus. 

Stage III. The carcinomatous infiltration of the parametrium invades the pelvic 
wall on one or both sides. On rectal examination, no cancer-free space is found 
between the tumor and the pelvic wall. The carcinoma involves the lower third of 
the vagina. Isolated carcinomatous metastases are palpable on the pelvic wall (ir- 
respectii'C of tlie extent of the primary cervical growth). 

Stage IV. The carcinoma involves the bladder as determined by cj’stoscopic exam- 
ination or by the presence of a vesicovaginal fistula. The carcinoma involves the 
rectum. The carcinoma has spread outside the true pelvis (below the vaginal inlet, 
above the pelvic brim, distant metastases). 

This annual report, the third of the series, includes statements from 16 radio- 
therapeutic centers. 

The statements provided by these centers vary considerably with respect to the 
number of years to which they relate and to the number of patients treated yearly 
in each center. When all the data in them are combined, they furnish information 
concerning 9,061 patients suffering from cancer of the uterine cervix examined with 
a view to treatment, of whom 7,958 (87.8 per cent) were submitted to radiologic 
treatment. 

The following tabular statement shows the results obtained after the lapse of 


five years from the date of treatment: 

PER CENT 

Alive witliout recurrence 2,194 27.6 

Alive with recurrence (including those operated 128 1.6 

upon after failure of radiotherapy) 

Died of cancer 5,368 67.5 

Died of intercurrent disease 163 2.0 

Lost sight of 105 1.3 


7,958 100.0 

Tlie 7,958 patients treated were allocated to stages as follows: 

PER CENT 

Stage I 871 10.9 

Stage II 2,305 29.0 

Stage III 3,420 43.0 

Stage IV 1,360 17.1 

Unclassified 2 0.03 


7,958 100.0 


Results of treatment calculated for each of the four stages: 



number of 

ALIVE 

RELATIVE 


PATIENTS 

WITHOUT 

CURE RATE 


TREATED 

RECURRENCE 

PER CENT 

Stage I 

871 

498 

57.2 

Stage II 

2,305 

867 

37.6 

Stage III 

3,420 

754 

22.0 

Stage IV 

1,360 

75 

5.5 

Unclassified 

2 

0 

0.0 

Grand total 

7,958 

2,194 

27.6 


J. P. Greenhill. 
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The most striking feature of this study, aside from the pathologic findings, has 
been the realization that most patients come for treatment when they are already in 
an advanced stage and have had significant symptoms extending over from six to 
twelve months before seeking medical advice. With the remarkable progress that 
has been made in the techniques of therapy, the next step in the control of cervix 
cancer lies in the road of education, both lay and professional, to make both patients 
and physicians appreciate the possible significance of abnormal vaginal bleeding. 

William 0. Henske. 

Dorr, H.: Metastases in Genital Carcinoma of Women, Particularly Bone 

Metastases, Fortschr. a. d. Geb. d. Eontgenstrahlen 60: 100, 1939. 

Dorr states that American radiologists maintain the rarest site for metastases of 
cervical carcinoma to be the bones of the skeletal system. Within the past year, 
however, he observed 10 eases of skeletal metastases. He had previously reported 
2 cases of spontaneous fracture from such metastases. The author does not know 
whether or not the French radiologists are correct in their assumption that the 
insertion of radium is responsible for the occurrence of bone metastases. He agrees 
with them that too large doses of radium should not be used in order to avoid local 
trauma. He is convinced that neither operation (abdominal or vaginal) nor roentgen 
ray therapy produces skeletal metastases. In spite of the bad prognosis of bone 
metastases, x-ray or radium therapy should be carried out in order to lessen the 
severe pain in the periosteum which is associated with these metastases. 

J. P. Geeenhill. 

Masson, James C., and Gregg, Kobert O.: Carcinoma of the Body of the Uterus, 

Surg., Gynec. & Obst. 70: 1083, 1940. 

The histories of 907 patients suffering from malignant lesions of the body of the 
uterus seen at the Mayo Clinic from Jan. 1, 1910, to Dec. 31, 1933, inclusive, have 
been reviewed. Eight hundred eighty patients were treated and traced for five years 
or more. Seven hundred thirtj'-two patients were seen primarily at the clinic with 
definite carcinoma of the body of the uterus; 728 were treated. In 22 additional 
cases there was carcinoma of the body and cervix; in 18 more there was carcinoma 
of the body of the uterus and of the ovary, and in 1 there was carcinoma of the body 
of the uterus and a fibrosarcoma of the ovary. Forty-seven patients suffering from 
recurrent carcinoma after treatment elsewhere were seen at the clinic. Three cases 
of carcinoma and fibrosarcoma in the same specimen were found in the same period. 
Eighty-four patients suffering from sarcoma were seen in the same period, 82 
of whom were traced for five ymars or more. An analysis of 732 cases of primary 
carcinoma of the fundus is presented in detail. 

Two hundred twenty-one patients were premenopausal, 510 postmenopausal. 
The average age at menopause of the postmenopausal group ivas 50.27 years, that of 
a control group 49.9 years. 

Metrorrhagia was complained of by 660 patients, or 90.2 per cent. Its average 
duration was eighteen months. An abnormal discharge was present in 502 patients, 
or 68.6 per cent. On the average it had persisted 16.4 months. Menorrhagia occurred 
in 119, or 56.1 per cent, of 212 premenopausal patients. It had lasted 49.6 months 
on the average. Pain occurred in 204 patients, or 27.9 per cent, persisting on the 
average for 13.2 months. 

Leiomyomas of the uterus were associated with carcinoma of the fundus in 215 
of 590 cases in which operation was performed, an incidence of 36.4 per cent. 

Of 257 cases in which the histologic grade was determined, 57 were graded 1, 
134 graded 2, 31 graded 3, and 35 graded 4. 

In 467 cases which it was possible to clas.sifj- as to stage of growth, there were 
89 Stage 1, 217 Stage 2, 77 Stage 3, and 84 Stage 4. 
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stiimp cancer are due, according to the author, to an absence of the uterine bod}' 
which may prevent tlie correct application of a sufficient dose of radium. Emphasis 
is again placed on the fact that an adequate dose of radium applied to the cervix is 
capable of controlling the disease onlj' in and directly adjacent to the cervical tissues. 

William Berxian. 

Smith, George Van S., and Pemberton, Frank A.: Carcinoma of the Uterine 

Cervix, Neiv England J. Med. 222: 481, 1940. 

Of the 997 consecutive cases with a clinical diagnosis of cervical cancer, seen 
at the Free Hospital for Women clinic from May, 1S7G, to January, 1934, G9 had had 
their primary treatment elsewhere and 148 cannot now be proved to have had the 
disease. This paper discusses in detail from various angles the remaining 780 consecu- 
tive cases, previously untreated and pathologically confirmable, encountered from 
October, 1902, to January, 1934. 

But a few of the several important conclusions drawn from a thorough analysis 
of this large series of cervical cancers, observed during a long period of time, can be 
quoted here. As previously stated by other authors, this study shows the necessity, 
as part of the follow-up regime, to include periodic investigation of the whole 
urinary tract. Clinical classification and pathologic grading prove practically 
valueless in the evaluation of therapy. Since improved results have been associated, 
first, with the use of radium and then with addition of supplementary x-radiation, 
tlie indications for surgery have become greatly restricted. The appreciable inci- 
dence of carcinoma in cervical stumps, also in nulligravidas, re-emphasizes the 
desirability of removal of the cervix with the uterus, if feasible. Ketreatment for 
recurrence is salutary in but few instances. In this series, 67 per cent of those ap- 
parently free of disease at five years are found to be well at ten years after primary 
tlierapy. There were six unquestionable eases of multiple malignancy in this series. 

Hugo Ehrenfest. 

Auster, Lionel S., and Sala, Angelo M.: Causes of Death in Cancer of the Cervix 

Uteri, Surg., G3'nec. & Obst. 71: 231, 1940. 

Cancer of the cervix is amenable to successful treatment by radiation in various 
forms and combinations. The literature contains numerous authoritative and well- 
substantiated reports of five-year cures and over. Such results can be obtained 
only when adequate treatment is given to patients in the early stage of their 
disease, and then continuous follow-up observation and treatment maintained. 

There has been no previous attempt to evaluate accurately the causes of failure 
in the therapy and the real cause of death of the greater number of even pre- 
sumably well-treated patients. 

Curative therapy is useless in clinical Stages 3 and 4 cases. Even though the 
local visible vaginal lesion may be banished and its recurrences controlled, most 
cases eventuate in necrosis with ulceration and severe local infection. The paramount 
difficulty in treatment is the control of the progressive damage to the urinary tract 
which is involved in almost all late cases. Superimposed infection results in an 
overwhelming majority of the cases and is the outstanding cause of death. Although 
infection of the urinary tract is the most important source of sepsis, peritonitis 
forms a large group which has not previously been sufiiciently recognized since the 
process is frequently clinically silent. 

^letastases of widespread character are not uncommon and should be noted more 
often in the future as therapeutic measures become more widespread in their 
application, resulting in longer life for these patients who, untreated, usually die 
within eighteen months. Bone metastases, both of hematogenous skeletal distribu- 
tion and of direct contiguous pelvic tj-pe, will be noted as patients live long enough 
to develop them. Thoracic lesions are also to be noted. 
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Bilateral oopliorectoniy ■with total hysterectomy is the proper treatment. In- 
volvement of the uterus, adhesions, and growth through the wall of a tumor are 
extremelj’^ dangerous. 

The rupture of cysts before and during operation is condemned, but the results 
of this series cannot support the condemnation. It is the author ’s belief that spilling 
of cyst contents should be avoided. 

X-ray treatment to date has not proved of much curative value but more modern 
methods may. 

Every cystic or solid tumor of the ovary that is removed should be opened by the 
surgeon before the wound in the abdomen is closed. 

If cancer is found in a single ovary by the pathologic department, resort should 
not be made to radiation but the patient should be re-operated upon and radical 
surgery carried out. 

William C. Henske. 

Maizels, Gerald: Probable Chorionepithelioma in a Virgin of Seventy-One, 

Lancet 1: 690, 1940. 

The author describes an abdominal tumor removed at autopsj' from a 71-year-old 
virgin. The menopause had occurred twenty years previously, and no bleeding had 
been present until three months before death. Examination under anesthesia two 
weeks before death revealed an intact hymen with the vulva, cervix, and vagina con- 
sistent ■n’ith virginity. A mass connected with the uterus reached halfway to the 
umbilicus. 

The tumor proved to be a typical and highly malignant chorionepithelioma. 
Metastases were present in the lungs and liver. 

The author suggests as the most reasonable explanation that the tumor originated 
from a teratoma of the uterus. Unfortunately the ovaries were not examined micro- 
scopically but both were grossly normal. 

Carl P. Huber. 

Brown, Snodgrass, and Pratt; Latent Choriocarcinoma, Am. J. Cancer 38; 564, 

1940. 

Latency, the concealed retention of potentially or actually malignant cells in a 
dormant state over a long period of time, is a curious and important phenomenon 
which has been observed in numerous types of malignant tumors. Because of the 
foreign nature of the cells of the placental chorion, and the presumably easy estab- 
lishment of the date of their origin, latent chorionepithelioma has attracted particular 
attention. Several series of such cases have been collected, showing occasionally 
a latency of over five years — in one instance a period of thirty years having passed 
between the last pregnancy and discovery of the tumor at the age of seventy. 

To the small group of cases iu which proof of latency is apparently conclusive, 
another is added, in this paper. 

This patient W'as curetted in 1927 for a hydatiform mole. Tivo years later a total 
hysterectomy was done for continued severe uterine hemorrhages. No evidence of a 
new growth could be found in the specimen. She seemed perfectly -well for next six 
years when (32 years old) she was admitted to the hospital for persistent productive 
cough, with hemoptysis for five months. An exploratory thoracotomy revealed 
a large mass in the upper half of the right loiver lobe. Patient died eight weeks 
later. Autopsy' showed ty'pical choriocarcinoma through both lungs. No evidence 
of the tumor w'as found in the pelvis or in any of the pelvic or abdominal lymph 
nodes. 

It seems clear from both clinical and pathologic findings that the final develop- 
ment of the tumor began in the right lung. The original source of the chorionic 
tissue seems undoubtedly' to have been the vesicular mole, -which represented the 
patient ’s last known pregnancy. 



SELECTKD ABSTRACTS 


727 


Onlv per cent of Gnule 1 lesions: were ijostnienopniisal, whereas 82.9 per 
cent of Grade 4 lesions occurred in the postmenopausal group. There was no 
significant difi’ercnce in different grades as to discharge, anemia, or pain. 

The ho.spital mortality for all treated patients suffering from pure carcinoma of 
the fundus was 38, or 5.22 per cent. Fourteen deaths were due to peritonitis and 
12 to pulmonary emboli. 

The five-year survival of 711 traced patients .suffering from distinct carcinoma 
of the fundus was 425 cases, or 59.8 per cent. The ten-j-ear survival of 520 traced 
patients was 252, or 48.5 per cent. The five-year survival of all patients having 
carcinoma of the fundus including those with carcinoma of cervix and ovarj- was 
50.S) per cent. Omitting the recurrent cases, the five-year salvage was 59.4 per cent. 
The five-year survival of 86 traced Stage 1 patients was 72, or 83.7 per cent; of 210 
traced Stage 2 patients, 74.3 per cent; and of 76 traced Stage 3 patients, 60.5 
per cent; and of 49 traced Stage 4 patients on whom operation was performed, 
24.5 per cent. The five-j'ear survival of 57 Grade 1 traced patients was 77.2 per 
cent; of 134 Grade 2 patients, 64.9 per cent; of 31 Grade 3 patients, 61.3 per cent; 
and of 31 Grade 4 patients, 41.9 per cent. Six of 22 patients with carcinoma of 
the body and also of the cervix lived five j'ears after treatment. Of 47 patients 
with recurrent pelvic carcinoma, probably arising in the body of the uterus, 8 were 
living five years after treatment. 

Forty-two patients whose lesions were teclmieallj- operable but who were irradiated 
alone because of their poor general condition gave a five-j’ear salvage of 25, or 
59.0 per cent, whereas the five-year survival of all patients with Stage 1, 2, or 3 
growths on whom operation was performed was 73.1 per cent. The average age of 
the irradiated group, however, was 63.4 years, whereas the average age of the group 
operated upon was 55.5 years. 

The occurrence of leiomyoma with carcinoma had little influence on the symptoms 
or prognosis in fundal carcinoma. Anemia was the single factor more common 
in patients with leiomyoma than in the rest of the gi’oup. 

Eighty-four patients with sarcoma of the uterus were primarily treated at the 
Mayo Clinic in this period. Eighty-two of this gi-oup were traced five years. Of 
them 45, or 54.9 per cent, were living at the end of this period. The hospital mor- 
tality was 2 cases, or 2.4 per cent. 

In 3 cases there were both sarcoma and carcinoma in the same specimen. Each case 
was in the Stage 2 classification, and each patient lived more than five years. 

WiLLiAsi C. Henske. 

Gunning, R. E. Lee, and Ross, Charles: Rhabdomyosarcoma of the Corpus Uteri, 

Surg., Gynec. & Obst. 70: 230, 1940. 

Ehabdomyosarcoma signifies a tumor containing striated muscle cells of embryonic 
type. Rhabdomyosarcoma of the corpus uteri is very rare, only 10 cases having been 
reported to date. A new case, occurring in a 5S-ycar-old woman ten years past the 
menopause, is described clinically and pathologically. A summary of all cases so far 
reported reveals the fact that these tumors occur in women past the menopause, that 
they are prone to metastasize, and that all contain embryonic forms of striated 
muscle cells. 

William C. Henske. 

Meigs, Joe Vincent: Cancer of the Ovary, Surg., Gynec. & Obst. 71: 44, 1940. 

Cancer of the ovary of the solid type is a very serious neoplasm. 

Cancer of the ovary of the malignant papillary cystadenoma tj-pe is about as 
malignant as any other epithelial growth. 

Early diagnosis and methods for early diagnosis are necessary to improve the 
end-results. The use of the peritoneoscope should prove of extreme value. 



Items 


American Board of Obstetrics and Gynecology 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted at Cleveland, Ohio, by the entire Board from 
Wednesday, May 28, to Monday, June 2, 1941, inclusive, prior to the opening of 
the annual meeting of the American Medical Association in Cleveland. 

Formal notice of the time and place of these examinations will be sent each 
candidate several weeks in advance of the examination dates. 

Candidates for reexamiination in Part II must make written application to the 
Secretary’s OfiSce before April 15, 1941. 

The Board requests that all prospective candidates who plan to submit applica- 
tions in the near future request and use the new application form which has this 
year been inaugurated by the Board. The Secretary will be glad to furnish these 
forms upon request, together with information regarding Board requirements. Ad- 
dress Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pennsyl- 
vania. 


“The Foundation Prize” of the American Association of Obstetricians, 
Gynecologists and Abdominal Surg^eons 


Sules Governing the Award 


(1) “The award which shall be known as 'The Foundation Prize’ shall consist 
of $150.00. 

(2) “Eligible contestants shall include only (a) interns, residents, or graduate 
students in Obstetrics, Gynecology or Abdominal Surgery, and (b) physicians (with 
an M.D. degree) who are actively practicing or teaching Obstetrics, Gynecology or 
Abdominal Surgery. 

(3) “Manuscripts must be presented under a nom-de-plume, which shall in no 
way indicate the author’s identity, to the Secretary of the Association together with 
a sealed envelope bearing tlie nom-de-plume and containing a card showing the name 
and address of the contestant. 

(4) “Manuscripts must be limited to 5,000 words, and must be typewritten in 
double-spacing on one side of tlie sheet. Ample margins should be provided. Il- 
lustrations should bo limited to such as are required for a clear exposition of the 
thesis. 


(5) “The successful thesis sliall become the property of tlie Association, but this 
provision shall in no way interfere with the publication of the communication in 
the journal of the author’s choice. Unsuccessful contributions will be returned 
promptly to their authors. 

(6) “Three copies of all manuscripts and illustrations entered in a given year 
must be in the hands of the Secretary before June 1st. 

(7) “The award will be made at the Annual Meetings of the Association, at 
which time the successful contestant must appear in person to present his contribu- 
tion as a part of the regular scientific program, in conformity with the rules of 
the Association. The successful contestant must meet all expenses incident to this 
presentation. 

(8) “The President of the Association shall annually appoint a Committee on 
Award, which, under its own regulations shall determine the successful contestant and 
shall inform the Secretary of his name and address at least two weeks before the 


annual meeting.’’ 

For further information, address Jas. E. Bloss, M.D., Secretary, 418 Eleventh 
Street, Huntington, W. Va. 
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It niiglit be assumed and seems most plausible that simple pulmonary embolism 
of benign molar tissue occurred during the original curettement, with malignant 
cliange taking place only years later. 

Hugo Eiiuexfest. 

Brewer, John I.: Kraurosis and Leucoplakia of the Vulva, Illinois SI. J. 77: 

26 , 1040 . 

Kraurosis vulvae is a condition of the skin most frequently seen in the region 
of the clitoris, labia minora, perineum, and labia majora. The lesion is white and 
(he tissues appear shrunken but in some instances edema may produce a thickened 
skin. Fissures and ulcerations are frequently encountered. The author denies the 
statement that all atrophic lesions of the vulva with shrinkage as observed grossly 
arc to be classified as kraurosis vulvae and uses senile atroph}- as an example to 
prove his case. He also differs with Taussig, stating that it is not necessary for 
hypertrophic epithelial changes to precede the kraurosis. 

Leucoplakia is described as a gray, blue, gray white, or white lesion of the vulva. 
Tile skin appears thickened. Fissures and ulcerations occur. 

Leucoplakia and/or kraurosis are seen in association with all cancers of the 
vulva and because of this fact treatment should consist of a complete vulvectomy. 
Ollier forms of treatment such as endocrine therapj-, nerve resection, hydrocliloric 
acid, and vitamin A therapj^ ma}- bring about temporaiy improvement onl}-, and it 
seems unwise to use these measures in lesions which are so frequently associated 
with cancer. 

Eugene S. Auer. 

Sparrow, Thomas D.: Leukoplakic Vulvitis, Ann. Surg. 112: 87, 1940. 

Tlie author reviews the literature of leucoplakic vulvitis, and refers to the various 
names which have been given to somewhat related conditions, such as, kraurosis vulva 
and atrophic vulvitis. He reports 6 cases of his own. After all of the confusion 
is cleared up concerning the etiology of this condition, the most important factor 
seems to lie in ovarian dysfunction, or cessation of hormonal activity. He feels that 
there are probablj' other factors which as yet are unknown to us. Normally ovarian 
liormone exerts some protective influence over the genital skin, and in certain 
women withdrawal of the hormone results in an inflammatory process with leucoplakia 
and kraurosis as its principal gross manifestations. The pathologic processes from 
the primarj- swelling and hypertrophic changes to the atrophic stages are reviewed. 

He points out that treatment with vitamin A, hydrochloric acid, and hormones 
have proved unsuccessful, and he feels that surgery is the best choice of treatment. 
It relieves the distressing sj'mptoms and eradicates a definitelj* precancerous condi- 
tion. Surgery was used in all 6 cases reported, with malignancy in I case. Post- 
operative complications occurred in all but 1 case. These consisted chiefly in a 
recurrence of subjective symptoms. Pour of these patients were treated with estro- 
genic ointment (Foss) with some relief of the symptoms. 


William Berman. 
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New England Obstetrical and Gynecological Society. President, Frederick L. Good. 
Secretary, B. J. Heffernan, 475 Commonwealth Avenue, Boston, Mass. Meet- 
ings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. President, John Vruwink. 
President-Elect, T. Floyd Bell. Secretary-Treasurer, William Benbow Thomp- 
son, 6253 Hollj^vood Boulevard, Los Angeles, Calif. Next meeting, Los 
Angeles, Calif., November 5 to 8, 1941. 

Washington Gynecological Society. President, E. L. Sylvester. Secretary, W. E. 
Thomas, 1830 K. Street, N. W., Washington, D. C. Fourth Saturday, October 
to May. 

New Orleans Obstetrical and Gynecological Society. President, B. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. President, E. Lee Dorsett. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. President, T. Henshaw Kelly. Secretary, E. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Eegular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Boy Grogan. 
Secretary, J. Mclver, 714 Medical Arts Building, Dallas, Texas. Next meet- 
ing, Galveston, Texas, September, 1941. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gynecological Society). President, Bussell W. Allen. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Francis B. Irving. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, Eva F. Dodge, 519 Dexter Avenue, Mont- 
gomery, Ala. Next meeting. Mobile, Ala., April, 1941. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month at 
Gunter Hotel. 


Books Received 


DIAGNOSIS AND TEEATMENT OF MENSTRUAL DISOBDEES AND STB- 
EILITY. By Charles Mazer, M.D., F.A.C.S., Assistant Professor of Gynecology and 
Obstetrics, Graduate School of Medicine, University of Pennsylvania, etc., and 
S. Leon Israel, M.D., F.A.C.S., Instructor in Gynecology^ and Obstetrics, School of 
Medicine, University of Pennsylvania. With 108 illustrations, 485 pages. Paul 
B. Hoeber, Inc., New York City, 1941. 

PHAEMACOLOGICAL BASIS OP THEEAPEUTICS. By Louis Goodman, 
M.A., M.D., Assistant Professor of Pharmacology and Toxicology, Yale University, 
School of Medicine, and Alfred Gilman, Ph.D., Assistant Professor of Pharmacology 
and Toxicology, Yale University, School of Medicine. 126 figures, 1383 pages. 
The Macmillan Company, New York, 1941. 

TECHNIQUES OF CONTEACEPTION CONTEOL. By Bobert Latou Dickinson, 
M.D., and Woodbridge Edwards Morris, M.D., General Medical Director, Birth Con 
trol Federation of America. 50 illustrations, 56 pages. The Williams & Mi 'ins 
Company, Baltimore, 1941. 

WILLIAMS OBSTETEICS. By Henrieus J. Stander, M.D., P.A.C.S., P^rfessor 
of Obstetrics and Gynecology, Cornell University Medical College, etc. ' 

edition, 704 illustrations, 1401 pages. D. Appleton-Century Company, Inc., ew 
York, 1941. . - 



ROSTEB OF AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 

(Appears in January, April, July, October) 

American Gynecological Society. President, E. J. Litzenberg. Secretary, Eichard 
W. TeLincle, 11 East Chase Street, Baltimore, Md. Next meeting. May 2G 
to 28, 1941, Broadmoor Hotel, Colorado Springs, Colo. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, Frederick H. Falls, Chicago, 111. Secretary, James E. Bloss, 418 
11th Street, Huntington, W. Va. Annual meeting will be held at the Home- 
stead, Hot Springs, Va., September 11 to 13, 1941. 

Central Association of Obstetricians and Gynecologists. President, Thomas B. 
Sellers, New Orleans, La. Secretary -Treasurer, W. F. Mengert, Iowa City, 
Iowa. Next meeting. New Orleans, La., Fall of 1941. 

South Atlantic Association of Obstetricians and Gynecologists. President, E. A. 
Bartholomew, Atlanta, Ga. Secretary, Eobert A. Eoss, Durham, N. C. Next 
meeting, February, 1942, Atlanta, Ga. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Norman F. Miller, 
Ann Arbor, Mich. Secretary, Philip F. Williams, 2206 Locust St., Phila- 
delphia, Pa. Next meeting, June 2 to 6, 1941, Cleveland, Ohio. 

New York Obstetrical Society. President, Thomas 0. Peightal. Secretary, Ealph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, Boy W. Mohler. Secretary, John 
C. Hirst, 500 North 20th St., Philadelphia, Pa. First Thursday, from 
October to May. 

Chicago Gynecological Society. President, Harold K. Gibson. Secretary, James A. 
Gough, 104 S. Michigan Ave., Chicago, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, George G. Cochran. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, Abraham Samuels, 
Secretary-Treasurer, Frank K. Morris, 11 East Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, E. W. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, O. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Eobert F. Monroe. 
Secretary, Layman A. Gray, 332 West Broadwaj', Louisville, Ky. Fourth 
Monday, from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, S. A. Chalfant. 
Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First 
Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. President, John Eock. Secretary, Judson A. 

Smith, 264 Beacon St., Boston, Mass. Third Tuesday, October to March, 
Harvard Club. 

and corrections should be addressed to the Editor of the 
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has been considered the common etiologic factor (Witherspoon, 1933 and 1935, and 
others). 

7. Failure of ovulation has been reported by many (Witherspoon, 1933; Burcli 
and Burch, 1933; Albrecht, 1935; and Popow, 1890). 

8. The frequent finding of multiple follicular cysts in the ovaries has suggested 
the possibility of excessive estrin production (Witherspoon, 1933; Burch and Burcli 
1933; Albrecht, 1928; Popow, 1890). 

9. Endometriosis and adenomyosis are frequent concomitant lesions with uterine 
fibroids. Since these lesions occur only during the active life of the ovaries, the 
importance of the ovarian hormone as a common etiologic agent is assumed (Smith 
1929; Allen, 1933; Witherspoon, 1935). 

It must be noted here, however, that most of the above statements 
have been subjected to criticism. 

R. Mejmr (1930) believed that the growth of fibroids was dependent on the ovary, 
principally because active ovarian, function was associated with increased blood 
supply to the pelvic tissues. Dichtl (1938) demonstrated that fibroids might grow 
after the menopause in the presence of extensive vascular adhesions. The rapid 
growth of fibroids during pregnancj' is, in manj' instances at least, not a true 
growth but rather an enlargement due to edema, degenerative changes, and increased 
blood supply. R. Mej’er (1930) stressed the fact that many patients with fibroids 
menstruated and ovulated normally and became pregnant. Cystic ovarian changes 
were present in no unusual frequency in patients with fibroids (Hiiggstrom, 1932). 
Curtis (1938) suggested that the sterility was dependent upon an interference with 
the development and delivery of the fetus rather than the prevention of conception. 

Experimentally, it has been reported that fibromyomas have been produced in the 
guinea pig as a result of the administration of large doses of estrogens over a long 
period of time (Nelson, 1937; Dessau, 1938; Moricard and Cauchoix, 1938; Lip- 
schutz and Iglesais, 1938). Lacassagne (1935) reported that he was able to produce 
myometrial fibromas in the rabbit by prolonged administration of the estrogenic 
hormone. In all other experimental animals such as the mouse, rat, and monkey 
all efforts to produce fibroids have failed. 

The foregoing remarlts indicate that estrin, as a single etiologic factor, 
maj'^ be verj- important, Imt that, as yet, definite proof has not been 
established. 

The stndj^ reported in this paper was undertaken to give the authors 
a personal Imowledge of the ovarian function and endometrial rela- 
tionship in 100 unselected and consecutive patients operated upon for 
uterine fibroids. 

MATERLVL AND 5IETH0DS 

This study is based upon two extremely important facts; namely, that prepara- 
tions and plans were completely thought out before the collection of specimens was 
begun, and that the patients were unselected and consecutively operated upon. There 
w'as no attempt made to choose the time of the cycle at which to operate upon the 
patients. In this way, the study more truly portrays the actual findings in 100 
patients with uterine fibroids. 

It was decided that 100 specimens of uterine fibroids with histologic preparations 
of the endometria and the ovaries would be adequate material and that more than 
this number would make the material too unwieldy to study individually and pei- 
sonally with the maximum efficiency. The collection of specimens required one 
year’s time. 

One of us or our assistant, Mrs. Laird, was required to be present at each opera- 
tive procedure. A description of the operative findings was written at once. The 
number, position, and size of the fibroids, size of the ovaries and the character of 
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A STUDY OF THE CORPORA LUTEA AND THE ENDOMETRIUMS 
IN PATIENTS WITH UTERINE FIBROIDS* 

John I. Brewer, M.D., Ph.D., and Harold 0. Jones, M.D. 

Chicago, III. 

(From the Department of Gynecology and the Se^iry Baird Favill Laboratory of St, 
Liihe’s Hospital, and the Department of Gynecology of Nortlmestern 
University Medical School) 

INTRODUCTION 

T he etiology of uterine fibroids is unknown. The most generally ac- 
cepted theory at the present time proposes the etiologie importance 
of estrin. Excessive stimulation of the myometrial tissues by either 
hyperestrinism or the unopposed action of estrin results in this tumor 
formation according to man 5 ’- authors. Proof given to establish this 
theory consists of both experimental and clinical facts and interpreta- 
tions. 

Clinically, the existence of a close relationship between ovarian func- 
tion and the development of uterine fibroids has been accepted. This 
conclusion was based upon the following : 

1. Fibroids develop only during active ovarian life. 

2. Fibroids usually cease to grow after the menopause or after castration. 

3. Fibroids grow rapidly during pregnancy. 

4. Sterility in patients with fibroids is thought to be dependent upon disturbed 
ovarian function (Freund, 1913; Albrecht, 1928). 

5. Abnormal uterine bleeding is a common symptom of patients with fibroids. The 
bleeding is considered to be the result of ovarian dysfunction (Graves, 1930). 

C. Cystic glandular hj>perplasia has been reported frequently in such patients. 
Hj-perplasia results from excessive or prolonged estrogenic stimulation. Thus, estrin 

‘Presented at a meeting of the Chicago Gynecological Society, January 17. 1941. 
Aided by a grant from the Albert B. Kuppenhelmer Fund of St. Luke’s Hospital. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their ‘ ' Original Communications. ’ ’ 
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iu only one instance and that was in a patient operated upon on the fourteenth 
cyclic day (Patient 9). The corpus luteum was young. The granulosa cells were 
not completely luteinized. There was a very meager amount of connective tissue 
in the granulosa cell layer. A connective tissue lining of the central cavity was 
absent. The theca cells contained many vacuoles from which lipoids had been 
dissolved during the process of fixation. The endometrium was early progravid. 

Several patients had demonstrable degenerating corpora lutea of the immediately 
previous cycle and some had large mature follicles. The endometriums in the 
patients without corpora lutea were proliferative in type and were similar to the 
endometria removed at similar times in the cycle from normal women and Macacus 
rhes%(s monkeys (Bartelmez, 1933; Markee, 1936). There was no cystic glandular 
hyperplasia present. 


NORMAL MENSTRUATION 



Fig. 1. 

Figs. 1 to 5. — In all the charts the days of the menstrual cycle are arranged hori- 
zontally. The patients’ numbers are listed vertically. The last menstrual cycle of each 
patient is portrayed in the horizontal columns. The solid black portion represents the 
bleeding phase of the cycle. In those patients operated upon before the menstrual flow 
has ceased, the solid black portion indicates the usual anticipated length of flow. The 
terminal bar at the end of the column indicates the length of the menstrual cycle. The 
diagonal lines indicate the variability in the length of the cycle in an individual patient. 
The zero indicates both the day of the menstrual cycle the patient was operated upon, 
and the absence of a functioning corpus luteum of the present cycle. The plus sign 
Indicates the presence of a functioning corpus luteum of the present cycle as well as the 
day of the cycle the patient was operated upon. 


Fourteen patients were operated upon after the sixteenth day of the cycle (Fig- 
1). Thirteen had functioning corpora lutea of the present cycle. One patient 
(Patient 8, aged 44 years) without a corpus luteum was operated upon on the 
thirty-first day of her cycle, just as menstruation was beginning. The endometrium 
was proliferative in type and some desquamation had occurred. A corpus luteum 
could not be demonstrated grossly. Tissues were available for microscopic study 
from only one ovary. It is probable that this represents an instance of cyclic 
anovulatory bleeding, but one cannot prove this, since both ovaries were not sectioned 
serially. 

The corpora lutea in the two patients (Patients 10 and 11) operated upon on the 
sixteenth day differed in degree of development. One (Patient 10) was typical of 
the early vascularization stage, while the other was distinctly younger (Patient 11). 
The endometrium of Patient 10 showed the greater degree of stimulation. It is in- 
teresting to compare the menstrual histories of the 2 patients. The cycle of Patient 
11 was thirty-one to thirty-five days as compared to that of Patient 10 which was 
twenty-six to twenty-eight days. Ovulation had undoubtedly taken place later in the 
cycle in that patient with the longer cycle. This is consistent with the phenomenon 
as it occurs in entirely • normal women. 
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the follicles, corpora lutea, and the concomitant pehdc patliologj' were recorded. 
Several blocks of endometrium from various portions of each uterus were fixed in 
aqueous-formol-clirome-sublimate. Portions of the corpora lutea were fixed in 
aqueous-formol-chrome-sublimate and various other fixations for cytologic studies. 
The tissues were embedded in paraffin and cut at five microns. Mallory connective 
tissue stain and acid fuchsin-methyl green stain were used. 

Throughout the study, only the functioning corpus luteum of the cj'cle that is 
being observed will be considered and counted. Many patients had a corpus luteum 
of the immediately preceding cycle, but they are not to be considered, because of our 
desire to rigidly limit the study to the present cycle as nearly as possible. 

The cytologic descriptions will be published later. All tissues were fixed within 
five minutes after the blood supply was clamped. In some instances, the ovary con- 
taining the corpus luteum was not removed but the corpus luteum was dissected out 
for histologic study. 

An accurate menstrual history was obtained from each patient, and when some 
doubt existed, the menstrual dates were cheeked again immediately. In this manner, 
a survey of hospital records months afterwards was obviated. 

The 100 patients ranged in age from 26 to 52 years. Four were from 26 to 29 
years of age, eight from 30 to 34, thirty-eight from 35 to 39, twenty from 40 
to 44, twenty-six from 45 to 49, and four from 50 to 52 years of age. 

The patients were grouped according to the character of their menstrual cycles. 
Twenty-two patients had no variation from their normal cycles (Fig. 1). In all 
of these patients the menstrual cycles were within the limits given for normal. 
Twenty-six patients complained of menorrhagia. Fifteen of these had such a slight 
increase in flow that the cycles were still within normal limits. For this reason 
they are considered as a separate group (Fig. 2). Eleven patients had menorrhagia 
sufficiently severe to disturb their usual menstrual rhythms (Fig. 3). The menstrual 
liistory of Patient 46, for example, appears within normal limits in Fig. 3. The 
flow of four days’ duration was characterized by the patient as a hemorrhage which 
was at variance with her previous normal period. For this reason she is considered 
in this group. In other instances the charts of patients with irregular and abnormal 
bleeding indicate that the present cycle is normal. As nearly as possible, the data 
presented in the charts are those of the single menstrual cycle about the time of 
operation. It is frequently observed that a patient with abnormal bleeding may have 
a completely normal cycle interspersed with an abnormal cycle. Thus, while the 
single cycle studied and charted may be normal, the patient is grouped according to 
the predominant type of bleeding complained of. 

A group of 8 patients complained only of metrorrhagia (Fig. 4). Thirty-five 
patients had both metrorrhagia and menorrhagia (Fig. 5). Amenorrhea, partial or 
complete, was present in four patients. One patient had oligomenorrhea. Three 
patients were pregnant at the time of operation and one other patient had a ehorio- 
epithelioma. Each group will be studied and discussed individually. 


GROUP I. NORMAL MENSTRUATION ■ 


The 22 patients in this group ranged in age from 29 to 46 years (Fig. 1). The 
average age was 39 years. Concomitant pelvic pathology was present in 13 patients 
(residues of pelvic infection, 5; bilateral dermoid cysts, 1; papillary cystadenoma, 
1; and endometriosis, 6). Only one patient possessed ovaries with follicular cysts. 
The largest was 2 cm. in diameter and only 3 were present. The ovaries of the 
patients in this group were normal in size, except in the instance of the patient 
with the dermoid cysts. 


Seven of the 22 patients were sterile. Three had no pelvic pathology other than 
the fibroids, while 2 had residues and 2 had endometriosis. One of the 22 patients 
had never married and had had no pregnancies. 

Ten patients had had 23 full-term pregnancies and 3 miscarriages. Four patients 
had been pregnant but had never completed full-term pregnancies. 

Eight patients of this group W’ere operated upon on or before the fourteenth day 
of their cycles (Fig. 1). There was a corpus luteum of the present menstrual cycle 
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the corpus luteum was removed earlier in the cycle in the case of the former. 
Desquamation of portions of the endometrium had occurred wliile the endometrium 
in Patients 21 and 22 evidenced involution in one instance and a late progravid 
stage without involution in the other. The close relationship between the character 
of the corpus luteum and the changes in the endometrium as noted here is identical 
to that observed in the tissues of normal women. 


METRORRHAGIA 

DAYS^ l 3 5 7 9 11 n 15 17 19 21 23 25 27 29 31 



Fig. 4. 


MENORRHAGIA AND METRORRHAGIA 


DAYS'l 3 5 7 9 11 O 15 17 W 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 



Fig. 5, A. 


DAYS-l 


13 15 17 19 21 23 25 27 29 31 33 35 37 



0 tb DAYQ[a g«niiKaTOaiMB 

of cont. flow 


Fig. 5, B. 

Such findings suggest strongly that there is no disturbance in the ability of the 
follicle and the corpus luteum to stimulate the endometrium normally and the 
endometrium to respond normally in this group of patients with uterine fibroids. The 
endometriums showed no hj’perplasia or any undue or abnormal estrogenic stimula- 
tion. 

Ovulation had occurred and the development of the corpus luteum through its life 
cycle had progressed similarly in all instances to these phenomena as they occur 
in normal women. 
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The corpora lutea removed on tlie seventeenth and eighteenth days of the cycles, 
respectively (Patients 12 and 13), were in the vascularization stage. The endo- 
metriums were early progravic in character. 

All of the corpora lutea removed after the nineteenth cyclic day were in the so- 
called bloom stage. The endometrium in each instance evidenced the normally 
anticipated degree of stimulation. In Patient 15 the corpus luteum was 3 cm. in 
diameter and was cystic. The characteristic folds of the walls were absent. The 
cells appeared normal in all respects. The endometrium was normally stimulated. 
The cystic condition of the corpus luteum had apparently not altered its normal 
physiologic function. 

Patient 21 was operated upon on the twentj'-eighth day. Her normal cycle was 
twenty-eight days in length. The late progravid endometrium had not evidenced anj" 
involution, and menstruation was not imminent. The corpus luteum show’ed no signs 
of disintegration and was in a typical bloom stage. This cycle, while normal, was 
to be of greater length by several days than the usual. 


SLIGHT MENORRHAGIA 
DAYS'*! 3 5 .7 .9 11 0 15 17 19 21 23 25 27 29 31 



Pig. 2. 


DAYS-1_ 

38! 

39, 

^ 41 

t44 

ili45 

P46 

547 

^48 


MENORRHAGIA 

3 5 7 9 11 13 15 17 19 21 23 .25 27 29 31 


O. 


O 



ILL 


M^ZV-JbDAYS 

■ 


NO C.L. Fri^rgJ'uHKNOWN' 


Fig. 3. 


Patient 22, operated upon on the thirtieth day of her usual thirty-day cycle, 
possessed an endometrium in which involution had begun. The edema had largely 
disappeared and the glands were collapsed. There was a broad compacta filled 
with typical decidual cells. Such decidua may occur in the normal endometrium 
in the absence of pregnancy. The granulosa lutein cells were markedly degenerated 
in some portions, wMle in others the cells were tj-pical of the late bloom stage. The 
corpus luteum was apparently undergoing degenerative changes prior to and more 
rapidly than the endometrium was evidencing the disintegration which ty*pifies men- 
struation. This finding is consistent with that observed in the tissues of normal 
women. 

The endometrium of Patient IS, removed at the end of the twenty-fourth cyclic 
day, showed beginning slough (Fig. 6). This patient's cj'cle was tu'enty-four days 
m length. The corpus luteum was degenerated for the most part (Pig. 7) but some 
small portions were still in the stage of bloom (Fig. S). 

The regression of the corpora lutea in Patients IS, 21, and 22 was of various 
degrees. It was more e.vtensive in Patient IS than in Patients 21 and 22, although 
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and tlie other liad a small parovarian cyst. The sterility might readily have been 
the resnlt of the concomitant pathologj' rather tlian the fibroids, since these patliologic 
lesions preceded the fibroids by many years. 

Five patients had 21 pregnancies. Twelve terminated by full-term deliveries 
and 9 resulted in miscarriages. One of the 11 patients had never delivered a full- 
term pregnancy but had had 5 miscarriages. 

It is in this group of patients with abnormal bleeding that some irregularities in 
the normal cyclic behavior of the ovaries and endometriums were observed. Patient 
41 and patient 42, operated upon on the sixteenth day just at the termination of 
fifteen days of bleeding in each instance, possessed no corpora lutea of the present 
cycle. That ovulation would not have occurred during this cycle, however, cannot 
be stated, since there is a large, normal, mature follicle in one ovary of each 
patient. The endometrium in each instance was of an immediately postmenstrual 
type. 



Pig. 6. 

Pigs. 6, 7, and 8. — Patient 18. Twenty-four-day cycle. Patient was operated upon 
as flow was beginning. Early desquamation of a small portion of the endometrium is 
shown. In Pig. 7 marked degeneration of the granulosa lutein cells is evident. Theca 
lutein cells are indicated by the arrow. Portions of the granulosa lutein cells had not 
undergone regression (Pig. 8). This demonstrates that the relationship between the 
corpus luteum and the endometrium is normal. 


Patient 43 was operated upon on the thirty-second cyclic day. The usual cycle 
was twenty-eight to thirty days in length. No bleeding had occurred, however, and 
there was no indication found in the endometrium that menstruation would occur 
in the near future. The endometrium was a normal, proliferative type. The ovaries 
contained no corpus luteum. This patient, aged 49 years, had had two short periods 
of amenorrhea in the two years preceding the operation. Although she had no 
hot flushes, the amenorrhea and her age suggest an approaching menopause which 
might account for the failure of ovulation. 

Patient 48 could give no dates concerning her menstrual periods. The ovaries 
contained no corpus luteum, and the endometrium was a proliferative type. 

All of the remaining patients of this group had ovarian and endometrial find- 
ings that were consistent with those considered normal for the time of the cycle in 
which they were operated upon. 
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GROUP II. SLIGHT MENORRHAGIA 

The 15 patients of this group complained of a menorrhagia so slight that it did 
not alter tlie cycles bej’ond.tlie accepted limits of normal (Fig- 2). Their ages 
ranged from 26 to 49 years with an average age of 43 years. Concomitant pelvic 
pathology was present in eiglit instances (residues 7, and endometriosis 1). Three 
patients had never been married and twelve were married. Three of the 12 patients 
had never been pregnant, and in each, residues of pelvic infection were present which, 
might liave accounted for tlieir sterility. Nine of the 12 who had become pregnant 
had completed 18 full-term pregnancies and only 1 had had a miscarriage. 

The ovaries were of normal size in all but 3 patients of this group (Patients 
23, 30, and 37). The cysts that produced the enlargements were follicular in 2 
patients and a cyst of the corpus luteum in the other (Patient 37). 

Nine of the 15 patients comprising this group were operated upon on or before 
the fourteenth day of the menstrual cj’cle. None possessed functioning corpora 
lutea of the present C 3 'cle. In most instances, corpora lutea of the previous cycle 
were identified. 

The endometrium in each instance was stimulated to the degree that is considered 
normal for the stage of the cj'cle in which the tissue was removed. No cj'Stic 
glandular hyperplasia was present. 

Six patients were operated upon after the fourteenth daj'. In each a Iiistologically 
normal corpus luteum was present. That the corpora lutea were functioning normallj' 
was indicated bj' the degree of the stimulation of the endometrium. The usuallj' 
accepted normal relationship between the endometrium, the ovarian follicles, and 
corpus luteum existed here. Some slight variation was present in the tissues of 
Patient 37. This patient’s usual cycle was twentj'-eiglit to twentj'-nine days in 
length. In the present cj’cle, however, she had failed to menstruate at the expected 
time and had not yet begun to flow when she was operated upon on the thirty- 
second daj’. The endometrium was early progravid. The corpus luteum was 2.5 
cm. in diameter and the folds were not as prominent as usually observed. The cells, 
however, were histologically normal. The stage of the corpus luteum was typical of 
an early bloom phase. The degree of stimulation of the endometrium was consistent 
with the extent of the development of the corpus luteum. Such findings might 
represent an instance of ovulation occurring late in the cycle. All the histologic 
evidences found in these tissues indicate them to be within normal limits, both 
anatomically and phj'siologicallj’. 

In this group of 15 patients with slight menorrhagia, the findings reduplicated 
those observed in the first group of normally menstruating patients and in normaU}- 
menstruating patients ndthout anj- pelvic pathology. In no instance in either of 
the groups did the character of tlie endometrium and the ovarian findings indicate 
any evidence of excessive, prolonged, or unopposed estrogenic stimulation. 

There was no failure of ovulation in anj- of these patients. The corpora lutea 
were normal and the endometriums had responded to corpus luteum stimulation in a 
normal manner. No so-called glandular hj’perplasia was present. There was no 
disturbance from the normal in the ovarian and endometrial relationships in these 
patients. 

GROUP HI. MENORRHAGIA 

Eleven patients complained of menorrhagia severe enough to disturb their men- 
strual rhythms (Pig. 3). In manj- instances normal cj-cles were interspersed among 
tho abnormal ones. The ages of these patients ranged from 35 to 49 years, with an 
average age of 39 j-ears. Concomitant pelvic pathologj^ was present in 9 of the 11 
patients (residues, 6 ; endometriosis, 1 ; endometriosis and residues, I 5 parovarian 
® 3 ’st, 1). Follicular cj'sts were present in the ovaries of 4 patients. The largest 
was G cm. in diameter and in the other instances the measurements were 4, 2, and 
2 cm., respectively. The sizes of the ovaries containing these cysts were only slightly 
greater than normal, with the exception of the one containing the G cm. cyst. The 
ovaries of the remaining patients were normal size. 

Ten of tho 11 patients were married. Four had never been pregnant. Two of 
those patients wth sterility had residues of pelvic infection, one had endometriosis. 
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The 2 patients operated upon on the second day of the menstrual flow had de- 
generating corpora lutea and were menstruating from a previously prepared, normal, 
progravid endometrium. The other patients, with the exception of Patient 53, showed 
completely normal ovarian and endometrial relationship (Fig. 4). That a patient 50 
j'ears of age (Patient 53) should fail to ovulate and menstruate on the expected 
day is not distinctly abnormal. 

The ovarian and endometrial findings in these patients are consistent with those 
in normal women. The single cycles studied in these patients were relatively normal, 
although a history of metrorrhagia occurring in some cycles was obtained from each 
patient. 

GROUP V. MENORRHAGIA AND JIETRORRHAGIA 

There were 35 patients who had both menorrhagia and metrorrhagia. Their ages 
were from 31 to 47 years with an average age of 40 years at the time of operation. 
Concomitant pelvic pathology was present in 20 of these patients (residues of 
pelvic infection, 14; endometriosis, 4; residues and endometriosis, 1; parovarian 
cyst, 1). 



Fig-. 9. 

Pigs. 9, 10, and 11. — Patient 78. Bleeding which began as a regular menstrual 
period had continued for fourteen days when the patient was operated upon. A portion 
of the corpus luteum in the regression phase is shown in Fig. 9. Pig. 10, taken at the 
same magniflcation, shows granulosa lutein cells typical of the bloom stage. The endo- 
metrium shown in Pig. 11 has a denuded surface. The endometrial glands are secretory 
in type in some portions of the endometrium and in others are typical of a proliferative 
stage (arrows). These figures demonstrate irregular regression of the corpus luteum 
and the associated shedding of the endometrium. 


Follicular cysts were present in the ovaries of 9 patients. In 2, the cysts were 
6 and 8 cm. in diameter, respectively. In the others the cysts were 2 cm. or less 
in size. A 5 cm. corpus luteum cyst was present in one instance (Patient 89). The 
size of the ovaries in the remaining patients of this group were normal. 

Two patients had never married and had had no pregnancies. Seven patients had 
never been pregnant. One had residues of pelvic infection, 3 had endometriosis, and 
3 had no concomitant pelvic pathology. 

Twenty-six patients had been pregnant. Nineteen of these had completed 40 
full-term pregnancies and had also had 9 miscarriages. Seven of the 26 patients who 
had been pregnant failed to carry a pregnancy to term and had had 18 miscarriages. 

Nineteen of the 35 patients in this group had no corpora lutea of the present 
cycle (Fig. 5, A). Several, however, had normal corpora lutea of the previous cycle 
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GROUP W. IMETRORRHAGIA 

Eight patients complained of metrorrhagia (Fig. 4). No variations in the length 
of their cycles had occurred. The metrorrhagia was not present in every cycle, but 
the patients were placed in this group because metrorrliagia was complained of 
during the few months prior to operation. The ages ranged from 35 to 52 years, 
with an average age of 42 years at the time of operation. 



Pie. 8. 

Three patients had concomitant pelvic pathologj- (residues of pelvic infection, 2; 
endometriosis, 1). The ovaries of the 8 patients were normal in size and in none 
were there any follicular cysts. 

Two of the 8 had never been married. Two patients had had no pregnancies. Of 
Uiese 2, one had endometriosis and the other had no concomitant pelvic pathology. 
Two patients had completed 2 full-term pregnancies. The remaining 2 patients 
had been pregnant four times but each pregnancy had terminated by a miscarriage. 
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Patient 74, aged 43 years, was operated upon on the second day of flow, follow- 
ing a cycle of fifty days in length (Pig. 5, B). The endometrium was proliferative 
in type without evidence of previous progravid character and had desquamated 
to a moderate extent. No corpus luteum was found. 

In this group of patients without functioning corpora lutea of the present cycle, 
there was cystic glandular hyperplasia of the endometrium in only one instance 
(Patient 73). The hyperplasia was not marked. 

Sixteen patients who complained of menorrhagia and metrorrhagia had corpora 
lutea. Of the 35 patients with menorrhagia and metrorrhagia, approximately half 
had corpora lutea, irrespective of the bleeding. In many instances the patients were 
operated upon during a relatively normal cycle (Patients 76, 79, 80, 81, 84, 85, and 
88). In these patients the appearance of and the relationship between the corpora 
lutea and the endometriums were normal. Similar normal findings and relationship 
existed in some of the patients with abnormal cycles (Patients 77, 82, and 83). 



Fig. 12. 

Pigs. 12, 13, and 14. — Patient 87 had continuous bleeding for forty-five days. The 
endometrium pictured in Pig. 12 shows a localized region of disintegration and slough, 
adjacent to which is a region showing response to corpus luteum stimulation. It is not 
entirely normal, however. In other portions of the uterus the endometrium is typical of 
the proliferative phase (Fig. 13). In Pig. 14 the corpus luteum obtained from this pa- 
tient is characteristic of the "bloom” stage. It is normal histologically. These findings 
suggest that the end organ (endometrium) is unable to respond in a normal manner to 
corpus luteum stimulation. 


Patient 76 who was operated upon on the ninth day had a normal corpus luteum 
in the vascularization stage. Ovulation must have preceded operation by at least 
three or four days. Thus, in this patient ovulation occurred on or about the sixth 
day. Ovulation early in the cycle has been observed occasionally in normal women. 
The endometrium was progravid in character and consistent with the degree of 
development of the corpus luteum. 

Irregular shedding of the endometrium occurred in Patient 78 (Table I). The 
granulosa lutein cells of the corpus luteum, removed on the fourteenth day of the 
present cycle, had undergone regression in some regions (Pig. 9), but in others the 
cells were typical of the bloom stage (Pig. 10). Active fimctioning cells such as 
these are not normally present in a regressed corpus luteum of the previous menstrual 
cycle. The endometrium had desquamated in most regions but the progravid 
character was still discernible (Pig. 11). It is probable that the irregular shedding 
of the endometrium was due, in this instance, to irregular regression of the corpus 
luteum. 

In 4 patients (Patients 87, 89, 90, and 91) several unusual findings were observed. 
Patient 87 had been bleeding continuously for forty-five days. A small portion 
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ill stages of regression (Patients 57 and 5S, for example). Altliougli these findings 
are not used in this paper, they do indicate that ovulation and corpus luteum de- 
velopment had occurred in the previous cycle. 
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Table I. Normal Menstruation 


PATIENT 

AGE 

CONCOMITANT PELVIC 
PATHOLOGY 

functioning 

CORPUS LUTEUM 

endometrium 

DAY OF 

CYCLE 

OPERATED' 



Normal Menstruation 



1 

45 

Eesidues 

None 

Eesting 

8 

2 

45 

Adenomyosis 

None 

Proliferative 

9 

o 

O 

36 

Eesidues 

None 

Proliferative 

10 

4 

39 

None 

None 

Proliferative 

11 

5 

32 

None 

None 

Proliferative 

12 

6 

36 

Eesidues 

None 

Proliferative 

13 

7 

35 

Eesidues 

None 

Proliferative I 

14 

8 

44 

Uterine prolapse 

None 

Proliferative 

1 

9 

37 

Endometriosis 

Young 

Progravid 

14 

10 

33 

Endometriosis 

Vascularization 

Progravid 

16 

11 

30 

None 

Young 

Progravid 

16 

12 

37 

None 

Vascularization 

Progravid 

17 

13 

46 

Endometriosis 

Vascularization 

Progravid 

18 

14 

46 

Ovarian tumor 

Bloom 

Progravid 

19 

15 

40 

None 

Bloom 

Progravid 

21 

IG 

42 

Endometriosis 

Bloom 

Progravid 

21 

17 

45 

None 

Bloom 

Progravid 

22 

18 

29 

Endometriosis 

Eegression 

Menstruating 

Progravid 

25 

19 

35 

Ovarian tumors 

Bloom 

Progravid 


20 

46 

None 

|Bloom 

Progravid 


21 

29 

None 

Bloom 

Progravid 


22 

46 

Eesidues 

1 

Beginning 

Eegression 

Progravid 

Involution 



Slight Menorrhagia 


23 

26 

Perisalpingitis 

None 

Menstruating 

1 

24 

36 

None 

None 

Menstruating 

2 

25 

46 

None 

None 

Menstruating 

2 

26 

45 

Eesidues 

None 

Menstruating 

4 

27 

42 

Eesidues 

None 

Eesting 

10 

28 

39 

Eesidues 

None 

Proliferating 

12 

29 

36 

None 

None 

Proliferating 

12 

30 

47 

Endometriosis 

None 

Proliferating 

12 

31 

45 

None 

None 

Proliferating 

14 

32 

36 

None 

Young 

Progravid 

16 

33 

49 

Endometrial polyp 

Bloom 

Progravid 

16 

34 

36 

Eesidues 

Bloom 

Progravid 

IS 

35 

45 

Eesidues 

Vascularizati on 

Progravid 

25 

36 

37 

None 

Bloom 

Progravid 

23 

37 

40 

Eesidues 

Bloom 

Progravid 

32 


Menorrhagia 


38 

36 

Eesidues 

None 

Menstruating 

3 

39 

44 

Endometriosis 

None 

Eesting 

6 

40 

39 

None 

None 1 

Proliferating 

8 

41 

38 

None 

None 

Proliferating 

16 

42 

37 

Eesidues 

None 

Proliferating 

16 

43 

49 

Eesidues 

None 

Proliferating 

32 

44 

41 

Endometriosis 

Eesidues 

Vascularization 

Progravid 

17 

45 

35 

Eesidues 

Bloom 

Progravid 

Involution 

29 

46 

35 

Previous operation 
Eesidues 

Bloom 

Progravid 

29 

47 

40' 

Parovarian cyst 2 cm. 

Bloom 

Progravid 

Involution 

29 

48 

39 

Eesidues 

None 

Proliferative 

? 
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of the endometrium in tlie process of desquamation is siiown in Fig. 12. Adjacent 
to this, the endometrium was progravid in character, but it was not completely 
normal. Stimulation by the corpus luteum hormone is present, however. In other 
regions the endometrium is much thicker and is in the proliferative phase without 
signs of corpus luteum hormonal stimulation (Fig. 13). In the ovary, there is a 
histologically normal corpus luteum in the stage of bloom (Fig. 14). The explana- 
tion of such findings is not immediately apparent. It may be that our eriteria for 




Pier. 14. 


the diagnosis of a normal corpus luteum by histologic methods are inadequate. More 
logically, however, the explanation is to be found in the fact that the corpus luteum 
is normal and that the bleeding endometrium is incapable of responding in a normal 
manner. 

In Patients 90 and 91, who had been bleeding continuously for some time (Fig. 
5, B), the corpora lutea were normal and the endometriums were progravid. The 
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Table 

I — CONT ’d 



PATIENT 

AGE ’ 

1 

CONCOMITANT PELWC 

PATHOLOGY 

FUNCTIONING 

CORPUS LUTEUM 

ENDOMETRIUM 

DAY OP 

CYCLE 

OPERATED 

0 ligomenorrh ea 

92 1 

1 37 

1 Eesidues 


INone 

[Proliferative 

1 18 

Amenorrhea 

93 

94 

95 

96 

37 1 
41 

52 

51 

Eesidues 

None 

Endometriosis 

Pyometria 

None 

Vascularization 

None 

None 

Proliferative j 

Progravid 1 

Proliferative 
Eesting 

12 

39 

47 

11 yr. 


Pregnancy 


97 

28 

None 

Pregnancy 

Decidua 

1 mo. 

98 

33 

Placenta previa 

Pregnancy 

Decidua 

5 mo. 

99 

36 

None 

Pregnancy 

Decidua 

6 mo. 

100 

39 

Chorioepithelioma 

|None 

Proliferative 

3 mo. 


endometriums liad responded to tlie stimulation received from the respective corpora 
lutea. Ovulation had occurred and corpus luteum development had progressed nor- 
mally in these individuals during a prolonged phase of active endometrial bleeding. 
The findings in Patient 89 were similar to the two just described, except that the 
corpus luteum was cystic (Table I). The individual cells appeared normal. The 
endometrium evidenced progravid changes which indicated that the corpus luteum 
had exerted its influence in spite of its cystic condition. Ovulation undoubtedly had 
occurred during the active bleeding phase of six weeks’ duration. 

No endometrial cystic glandular hyperplasia M’as present in these patients who 
possessed corpora lutea and who complained of abnormal uterine bleeding. 

One patient (Patient 92, Table I) complained of an oligomenorrhea. The 
endometrium was proliferative, and there was no corpus luteum in the ovaries when 
the tissues were removed on the eighteenth day. 

Four patients complained of amenorrhea (Patients 93, 94, 95, and 96, Table I). 
One was in the menopause (Patient 95) and another was eleven years postmenopausal 
(Patient 96). Patient 94 was operated upon on the thirty-ninth day of the cycle. At 
this time the menstrual period was thirteen days overdue. She had never missed a 
period before. A normal corpus luteum in the vascularization stage was present in 
the ovary. The endometrium was early progravid. These findings would be expected 
about the thirteenth day of this patient’s usual twenty-six-day cycle. The evidence 
indicates that a complete cycle had passed without a bleeding phase and that ovula- 
tion of the next cycle had occurred in a perfectly rhythmic manner. Markee (1940) 
has observed similar cyclic manifestations of ovulation in the monltey (Macacus 
rhesus). 

Three patients (Patients 97, 98, and 99) were pregnant when the uterus was re- 
moved (Table I). The endometriums had the normal decidua, glands, and vascular 
development of pregnancy. The corpora lutea were normal. 

One patient (Patient 100, Table I) had a chorioepithelioma and had been bleeding 
continuously for three months. No corpus luteum was dempnstrable in either ovary. 
The endometrium was proliferative in type. . 

SUMMARY 

Ovulation had occurred in these 100 unseleeted and consecutively 
operated patients in a manner similar to that observed in normal 
women. Forty-six patients had functioning corpora lutea of the present 
cycle. Not counted in the 46 patients were many patients who are 
listed as not having corpora lutea of the present cycle but ivho had 
corpora lutea of the previous cycle in the regression phase. Their 
presence suggests that ovulation, corpus luteum development, and the 
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Table I — Cont’d 


PATIENT 

AGE 

CONCOMITANT PELVIC 
PATHOLOGY 

FUNCTIONING 

CORPUS LUTEUM 

ENDOMETRIUM 

day of 

CYCLE 

OPERATED 

Metrorrhagia 

49 

41 

None 

None 

Proliferative 

10 

50 

35 

Eesidues 

None 

Proliferative 

13 

51 

52 

None 

None 

Menstruating 

27 





Progravid 

2 

52 

35 

Eesidues 

None 

Menstruating 

31 





Progravid 

2 

53 

50 

None 

None 

Proliferative 

42 

54 

36 

None 

Bloom 

Progravid 

16 

55 

46 

Endometriosis 

Vascularization 

Progravid 

17 

56 

42 

None 

Bloom 

Progravid 

25 

Menorrhagia and Metrorrhagia 

57 

36 

Eesidues 

None 

Menstruating 

4 

58 

34 

Eesidues 

None 

Menstruating 

4 

59 

38 

Eesidues 

None 

Menstruating 

7 





AtropMc 


60 

40 

Endometriosis 

None 

Menstruating 

8- 



Eesidues 




61 

36 

Endometriosis 

None 

Eesting 

9 

62 

45 

Eesidues 

None 

Proliferative 

10 

63 

47 

Adenomyosis 

None 

Proliferative 

10 

64 

38 

None 

None 

Menstruating 

11 





Proliferative 


65 

33 

None 

None 

Proliferative 

13 

66 

38 

Eesidues 

None 

Eesting 

19 

67 

45 

None 

None 

Eesting 

19 

68 

38 

Parovarian cyst 12 cm. 

None 

Resting 

21 

69 

40 

None 

None 

Resting 

23 

70 

j 39 

Eesidues 

None 

Menstruating 

36 

71 

45 

None 

None 

Eesting 

38 

72 

44 

None 

None 

Proliferative 

40 





Polypoid 


73 

46 

None 

None 

Proliferative 

48 





SI. hyperplasia 


74 

43 

None 

None 

Menstruating 

50 

75 

47 

Endometriosis 

None 

Menstruating 

50 





Eesting 


76 

31 

None 

Vascularization 

Progravid 

9 

77 

47 

None 

Bloom 

Progravid 

12 

78 

36 

None 

Eegression 

Menstruating 

14 




Bloom 

Progravid 


79 

37 

Eesidues 

Bloom 

Progravid 

15 

80 

40 

Eesidues 

Vascularization 

Progravid 

16 

81 

46 

Eesidues 

V ascularization 

Progravid 

17 

82 

43 

Eesidues 

Bloom 

Progravid 

23 

83 

34 

Eesidues •' 

Bloom 

Progravid 

23 

84 

39 

None 

Bloom 

Progravid 

23 

85 

40 

Eesidues 

Bloom 

Beginning 

27 





Menstruation 


86 

47 

Endometriosis 

Vascularization 

Progravid 

? 

87 

44 

Eesidues 

Bloom 

Menstruating 

45 





Progravid 






Proliferative 


88 

47 

Endometriosis 

Bloom 

Progravid 

18 

89 

46 

Eesidues 

Bloom 

Progravid 

52 

yu 

43 

None 

Bloom 

Progravid 

70 

91 

36 

None 

Bloom 

Progravid 

120 
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CONCLUSIONS 

All of the above facts obtained from a critical study of these 100 pa- 
tients with uterine fibroids indicate that the ovarian and endometrial 
relationships were not significantly altered in the cycles observed. 
There was no evidence of excessive or unopposed estrogenic stimula- 
tion. 
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DISCUSSION 

DE. GEOEGE H. GAEDNEE. — No one doubts that women with fibroids ovulate 
normally at times, but it is amazing that “functioning” corpora lutea were found 
in 47 per cent of this unselected series. Uterine fibroids are at times accompanied 
by enlarged, gray, edematous, cystic ovaries. Consequently, it is disconcerting 
that these so-called “oyster ovaries” were almost absent from the Brewer-Jones 
series. Two of their other observations are strong evidence against the improbable 
thesis that uterine fibroids result from prolonged, excessive, estrogenic hormone 
stimulation, for hyperplasia of the endometrium was encountered only once, 
and corpora lutea with corresponding secretorj' response by the endometriums were 
frequent, not exceptional, findings. 

Certain ‘ ‘ misfit ’ ’ cases, i.e., those in which the response of the endometrium 
did not coincide with the appearance of the corpus luteum, have been presented. I 
believe that the authors are justified in using this term and in presuming to estimate 
corpus luteum function, from the histologic appearance of lutein cells. 

These cases conclusively demonstrate that functional uterine bleeding may arise 
from secretory endometrium and ’that bleeding is not invariably anovulatory. Some 
of the misfits are striking examples, both of irregular ripening and irregular 
shedding of the endometrium. Such observations are additional proof that the 
uterine mucosa does not always follow the rule of ‘ ‘ all or none ’ ’ response to hormone 
stimulation. Local mechanical interference by the uterine fibroids suggests itself 
as an explanation for the presence of some “misfit” cases. Tumors may compress, 
distort and so interfere with the blood supply of the ovaries that their function is 
seriously altered; as a result both follicles and corpora lutea may mature slowly and 
unequally; by the same token, the corpora lutea may involute in an unusual manner. 
In consequence the progesterone stimulation of the endometrium may lack rhythm, 
be protracted, and even be modified by the developing follicle of an oncoming cycle. 
Furthermore, the structure of the endometrium may be so disturbed by fibroids, espe- 
cially those which encroach on the uterine cavity, that it cannot respond in its usual 
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endometrial response had occurred normally in the preceding cycle. 
The findings indicate that ovulation takes place most frequently about 
the midpoint of the menstrual cycle as in normal women. In one in- 
stance, ovulation occurred on or about the sixth day (Patient 76). 
Ovulation occurred early in the cycle also in Patient 77. Ovulation 
occurred after a period of amenorrhea in one patient (Patient 94). 
This is identical to the phenomenon as it is observed in normal women 
without fibroids. Pour of these 100 patients were pregnant or had a com- 
plication of pregnancj’’ at the time of operation. This indicates positivelj^ 
that ovarian function can he normal in women with fibroids. 

There were two corpora lutea ivith identical development in the 
ovaries of each of 4 patients. In another patient, there were two cor- 
pora lutea in one ovaiy and one in the other ovarjq all having the same 
degree of development. Multiple ovulation occurs in normal -women in 
approximately the same number of instances as found in these 100 
patients. 

Ovulation in three instances occurred during a prolonged phase of 
active uterine bleeding (Patients 87, 89, and 90). 

In the 37 patients with normal menstrual cycles (Pigs. 1 and 2), 
ovulation had failed to occur by the fifteenth day in but one patient. 
This patient (Patient 8) demonstrated, in all probability, an instance 
of cyclic anovulatory menstruation which is not strictly an abnormal 
phenomenon. 

In all the patients complaining of abnormal uterine bleeding (Pigs. 3, 
4, and 5), ovulation had not occurred by the fifteenth day in 14 pa- 
tients but had occurred in 21 patients. 

Pour additional patients were menopausal or postmenopausal. In 
these ovulation, as would be expected, had not occurred. 

If 100 normal women were operated upon consecutively Avithout 
consideration of the stage of the cjmle, it is doubtful if o-vulation would 
lie found ivith any greater frequency than Avas observed in the patients 
studied in this report. 

The development of the corpora lutea Avas normal in 41 of the 46 
patients. EAudenee that the development Avas normal Avas obtained by 
liistologic study of the corpora lutea and by tlie histologic study of the 
endometriums AA'hich reflected the characteristic responses to normal 
corpus luteum hormonal stimulation. In those patients Avith abnormal 
uterine bleeding, the normal relationship betAveen the corpus luteum 
and the endometrium Avas maintained in most instances. 

Small follicular cysts Avere present in 21 of the 100 patients. In no 
instance Avas there evidence that these cysts had had any influence on 
the normal physiologic processes of the ovaries or the endometriums. 
Normal functioning corpora lutea AAmre present in the ovaries of 5 of 
these patients. Hyperplasia or excessiAm estrogen stimulation of the 
endometrium Avas present in none. 

So-called cystic glandular hjqierplasia Avas present in a moderate de- 
gree in only one instance in the entire group of 100 patients Avith 
fibroids. This finding is at marked variance Avith the generally accepted 
clinical impression. 
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Hencefortli, follow-up studies will be more comparable among them- 
selves, and many cases from dilferent clinics can be “pooled” in the 
literature. We are indebted to the American Committee on Maternal 
Welfare for a uniform terminology and set of criteria for the classifica- 
tion of the toxemias. 

In the present paper we shall report the findings at follow-up in a 
large series of nonconvulsive toxemias classified by the new system. 
Vomiting of pregnancy has been excluded. An analysis of factors 
associated with later hj^pertension Avill be presented. 

MATERIAL AND METHODS 

In 1935 and 1936 the 10,627 deliveries in the Margaret Hague Maternity Hospital 
included 645 cases of date nonconvulsive toxemia, an incidence of 6.07 per cent. 
In 1940 we have re-examined 466, or 72 per cent, of these toxemias. 

Blood pressure readings were made with a mercury sphygmomanometer, with the 
patient lying down. After a rest period of five minutes, and quiet reassurance, the 
pressure was checked. The lower reading is reported. The diastolic pressure was 
taken as the point at which the sounds suddenly became muffled and dull. The eye 
grounds were examined without mydriasis. The cardiac size was estimated by palpa- 
tion of the point of maximal impulse; when this was not felt, 6 foot x-ray plates 
were taken. , When the specific gravity of the morning urine was less than 1.022, 
blood chemistries and urea clearances were done. 

Urinary protein was determined by the sulfosalicylic acid method. Blood and 
urine ureas were measured by Van Slyke’so manometric procedures. Usually the 
urine output permitted the calculation of maximal clearances; voided urines were 
used, and the patients were ambulatory. 

The new toxemia classification adopted by the American Committee on Maternal 
Welfare^ was used to classify the patients upon the basis of the information avail- 
able at the time of the toxic pregnancy of 1935 or 1936, and without regard for the 
status at follow-up. IVlien the toxemic manifestations (hypertension, proteinuria, 
edema) were definitely known to have first appeared later than the twenty-fourth 
week of pregnancy, the toxemia was called pre-eclampsia. Mild and severe pre- 
eclampsia were divided on the basis of blood pressure below or above 160/110, 

Table I. Distribution of the Toxemias Ee-examined in 1940 


All patients had toxemia in 1935 or 1936. “Hypertension” refers to any blood 
pressure greater than 140/90. All percentages based upon numbers of patients seen 
in 1940. 


GROUP 

NUMBER 

OF CASES 

IMMEBIATE 

DEATHS 

REMOTE 

DEATHS 

FETAL MORTALITY 
PER cent 

FOLLOW-UP FINDINGS 

PREGNANT AGAIN 

RECURRENCE 

OF TOXEMIA 

PER CENT 

HYPERTENSION 

PER CENT 

PROTEINURIA 

PER CENT 

Mild pre- 

267 

0 

5 

7.12 


SKI 

(2.3) t 

134 

32.8 

eclampsia 










Severe pre- 

52 

3 

1 

38.50 

42.32 (36.55) 

17.3 

(1.9) 

21 

66.7 

eclampsia 










Eenal disease 

14 

0 

4 

57.14 


78.6 

(78.6) 

0 


Hypertension 

41 

0 

3 

34.15 


41.5 

(2.4) 

9 

88.9 

Hypertension (?) 

41 

0 

2 

29.27 


28.2 

(2.6) 

19 

73.7 

Unclassified 

51 

0 

1 

27.45 


33.3 


20 

65.0 

Total 

466 


16 

19.85 

53.08 (47.22) 

26.2 

(5.5) 

203 

45.8 


♦Figures in parentheses exclude patients with either systolic or diastolic elevation 
alone. 

tFigures in parentheses exclude patients showing only a ‘‘very faint trace” of 
protein by sulfosalicylic acid method. 
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manner even to normal hormone stimulation. Spiral arteries may be inadequate or 
abortive; this might lead to premature focal ischemia of the mucosa and result in 
abnormal uterine bleeding. 

DE. EALPH A. EEIS. — ^When someone as capable as Dr. Brewer denies his 
ability to handle more than 100 cases it takes courage to speak on 1,000. We 
analyzed 1,000 cases at Michael Eeese Hospital. First, we found no relation between 
the state of the endometrium and the state of the cyclic development of the corpus 
luteum and other changes. Second, the bleeding that occurred as we found it was 
either on a mechanical basis due to submucous fibroids or from pressure atrophy 
of the endometrium, or from a rather frequent association of adenomyosis and 
fibroids. It is our impression that in many of our patients the bleeding is not 
due to intramural or submucous fibroids but to adenomyosis and fibroids. In our 
1,000 cases there were about 25 per cent that showed ovarian pathology. I think 
that refutes Witherspoon’s theorj' that chronic inflammation sets up a cycle that 
eventuates fibroids. 

I would like to ask Dr. Brewer whether in these 100 patients adenomyosis of the 
uterine wall was found to any extent. 

DE. BEEWEE (closing). — In answer to Dr. Eeis’ question, there were not more 
than five that had adenomyosis associated with fibroids. There were many more 
patients with endometriosis. 


AN ANALYSIS OF SOME FACTORS ASSOCIATED WITH 
POSTTOXEMIC HYPERTENSION 

Leon C. Chesley, Ph.D., Willard H, Somers, M.D., 

Harold R. Gorenberg, M.D., and 
John A. McGeary, M.D. 

Jersey City, N. J. 

(From the Margaret Hague Maternity Hospital) 

A S EARLY as 1851, Frerichs^ thought that eclampsia might cause a 
subsequent “chronic nephritis.” The earlier literature, sum- 
marized by Koblanck^ (1894), was based chiefly upon autopsy flndings, 
or upon the detection of proteinuria at follow-up. Later studies have 
included blood pressure measurements, and the demonstration of hyper- 
tension at follow-up has been talien as evidence for chronic nephritis, 
even long after the establishment of the conception of vascular hyper- 
tension. After reviewing the literature most capably, BelP (1932) con- 
cluded that a mild degree of change in the renal blood vessels maj’ often 
persist after toxemia of pregnancy. He believes that the later hyper- 
tension found by so many vn’iters may he caused by the persistence of 
the glomerular capillary changes which he had found in his own mate- 
rial. Other recent reviews of the literature of posttoxemic hj’pertension 
have been given by Siedentopf and Major^ (1936) and Browne and 
Dodds'" (1939). 

The estimated frequency of hypertension in such follow-up studies 
ranges from less than 2 per cent to over 60 per cent. The average in- 
.cidenee of hypertension after toxemia of pregnancy would seem to be 
about 45 per cent, to judge from the literature. 
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California. The third is that of Sallerii from the Kiel outpatient clinic; of these, 
1,142 are iu the same age groups as our patients. The age groups of these control 
series were weighted so as to correspond with the age distribution in our post- 
toxemic women, and the data of the 3 series were combined. The corrected frequency 
curves were then dra^vn in Fig. 1, which also compares the blood pressures found in 
our posttoxemic patients. 

As one compares the control curves with those for the posttoxemic women, it is 
evident that there is a greater incidence of hypertension in the posttoxemics, what- 
ever blood pressure level one may choose as the dividing line between normal and 
hypertensive states. 

Proteinuria . — In 73.8 per cent of all patients, no protein was detected in the 
voided urine at follow-up. In the great majority of the rest, the proteinuria was 
only a “very faint trace” by the sulfosalicylic acid method. Short and Leyi2 
have recently demonstrated as much protein in the urines of 20 to 30 per cent of 
nearly 5,000 women life insurance policy holders. In 5.5 per cent of all our cases, 
the proteinuria was present in possibly significant degree. Most of these patients 
were in the renal disease or unclassified groups. Table I presents 'the results for 
each category of toxemia. 

Blood Chemistry . — The only blood chemical findings of any significance were 
in the renal disease group, and in 12 patients who now have recognizable diabetes. 
In 10 of these diabetics, the hj'perglyeemia has appeared since the toxic pregnancy 
of 1935 or 1936. 

Urea Clearance . — Urea clearances were not done in 229 of the cases, since the 
urinary specific gravity exceeded 1.022 in the absence of proteinuria and sugar, and 

Table II. Eenal Function at Follow-Up 



urinary 

specific 

gravity 

MORE 

THAN 

1.022 

1 URINARY SPECIFIC GRAVITY LESS THAN 1.022 

NORMAL BLOOD 
PRESSURE 

HYPERTENSION 

TOTAL 

WITH 

RENAL 

IMPAIR- 

MENT 

PER CENT 

UREA 

CLEARANCE 

LESS 

THAN 

60 

PER CENT 

UREA 

CLEARANCE 

MORE 

THAN 

60 

PER CENT 

UREA 

CLEARANCE 

LESS 

THAN 

60 

PER CENT 

UREA 

CLEARANCE 

MORE 

TiaA-N 

60 

PER CENT 

Mild pre-eclamp- 

161 

1 

56 

5 

44 

2.25 

sia 







Severe pre-eclamp- 

19 

1 

15 

3 

14 

7.69 

sia 







Eenal disease 

0 

2 

0 

10 

2 

85.70 

Hypertension 

12 

0 

0 


27 

4.88 

Hypertension (?) 

14 

0 

1 


23 

7.32 

Unclassified 

23 

3 

3 


20 

9.81 

Total 

229 

7 

75 

25 1 

130 



Table III. Anatomic Findings in Patients Hypertensive at Follow-Up 


GROUP 

EYE 

GROUND CHANGES 

CARDIAC ENLARGEMENT 

RADIAL 

ARTERY 

SCLE- 

ROSIS 

CASES 

CASES 

PER CENT 
OP ALL 

OASES 

PERCENT 

OP HYPER- 
TENSIVES 

CASES 

PER CENT 

OP ALL 

OASES 

PER CENT 

OP HYPER- 
TENSIVES 

Mild pre-eclampsia 


11.36 


29 




Severe pre-eclampsia 

wSm 

21.15 

K oRH 

9 

17.32 


■ 1 

Eenal disease 

rnfm 

57.20 


8 




Hypertension 



KaTlI 

26 

K OE 9 


7 

Hypertension (?) 

21 


58.35 

21 

E 9 

58.35 

2 

Unclassified 

16 

31.38 

43.25 

12 

23.53 

32.42 

2 

Total 

109 

23.45 

44.30 

105 

22.58 

42.68 

12 
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proteinuria less or more than 6 Gm. per liter, edema slight or marked, the absence 
or presence of symptoms, and the response to treatment. When known hypertension 
antedated the pregnane}', or appeared before the twenty-fourth week, it was con- 
sidered that the patient had either hypertensive or renal disease. These were 
differentiated on the basis of history, degree of proteinuria, type of urinary sedi- 
ment, and renal function tests. The unclassified toxemias are those in wliich the data 
were incomplete. As a subgroup of the unclassified category we have separated pa- 
tients thought to belong with the hypertensives, because of the absence of all signs 
and symptoms other than a blood pressure greater than 180/100. However, their 
status before the twenty-fourth week of pregnancy was unknown, so we have called 
them “hypertension (?).” Since 88 per cent of these had hypertension at foUow-up, 
it seems that this criterion has some value. The distribution of the different groups 
is set forth in Table I. Only those patients seen in 1940 are included in any of the 
tables and analyses to be presented. 

Our standard for hypertension is any pressure greater than 140 mm. Hg in the 
systolic or 90 mm. Hg in the diastolic readings. 

REMOTE MATERNAL MORTALITY 

Of the 642 survivors discharged from the hospital, 16, or 2.96 per cent, are known 
to have died; 12 of these deaths were in the cardiovascular field, 4 being associated 
with toxemia in the subsequent pregnancy. Table I shows the distribution of these 
remote deaths in relation to the toxemia classification. 



BLOOD PRESSURE AT FOLLOW-UP 

1.— The frequency distributions of diastolic and systolic blood pressures at 
lollow-up in 1940, as compared 'with control series described in text. Control series 
from publications of Alvarez and Zimmermann, Wetherby, and Sailer. Patients who 
pre-eclampsia in 1935 or 1936. All patients having nonconvulsive toxemia in 
1935 or 1936. Controls, ; mild pre-eclampsia, . — . — .; all cases, x — ^x — x. 


FINDINGS AT FOLLOW-UP 

Hypertension . — Table I shows that very nearly half (47.2 per cent) of all non- 
convulsive patients re-examined now have hypertension at 3% to 5% years after 
the toxemia of 1935 or 1936. A few patients have an elevation in either the systolic 
or the diastolic pressure, but not in both. If these be considered as hypertensive, 
then the incidence of hypertension becomes 53.08 per cent. In Fig. 1 are plotted 
the frequency distributions of the systolic and diastolic pressures as found at 
follow-up. 

We have used, as a control series, the published data of 3 writers who have de- 
scribed the range of blood pressure in women. Wetherbyo reports the pressures in 
women attending the outpatient clinic in Minneapolis. Of this series, 1,544 cases are 
in the age groups represented by our patients. A second series is that of Alvarez 
and Zimmermannio for 216 unmarried women from the office practice of Alvarez in 
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Initial Blood. Pressure Beading . — The lower tlie first observed systolic blood 
pressure, one month or more before delivery, the less likely toxemia is to recur, 
or hypertension is to be found at follow-up. This is true especially in the normal, 
and even the low normal range of blood pressure. Taking only the pre-eclamptic 
patients (though the same observation is valid for all cases), we find the condi- 
tions as indicated in Table V. 

The first observed systolic pressure is often higher than subsequent readings, 
before the onset of toxemia. Perhaps the patients with the higher initial pressures 
have reacted more to the emotional stimulus of the first clinic visit. This interesting 
correlation between the first observed blood pressure and subsequent hypertension 
might be compared with the predictive value of the cold pressor test for hjqjerten- 
sion as alleged by Hines and Bro'S’m.w Eobinson and Bruceris examined a large 
number of life insurance policy holders at yearly intervals, and found that “ . . . men 
with moderately high systolic pressures (120 to 140 mm.) at any age, but especially 
in the younger groups, are probably the ones who will have h 3 'pertension years 
later. ’ ’ 

Time of Onset and Duration of Toxemia . — Since patients having an early onset 
of toxemia are liable to be carried for prolonged periods, to improve the chance of 
fetal survival when delivered, the time of onset and duration of toxemia will be 
considered together. In addition, however, we shall attempt to separate these factors 
in their influence upon permanent hypertension and upon the recurrence of toxemia. 

Onset of toxemia before the thirty-eighth week is associated with a greater 
probability of toxemia recurrence and of hypertension at follow-up, though there 
is apparentlj' no direct relation between time of onset and these sequelae (Table 
IH). 


Table VI. The Incidence op Later Htpertension and Eecdrrence of Toxemia 
AS Influenced by Time op Onset of Toxemia 


ONSET OF 
TOXEMIA 

BEFORE 

SEVENTH 

MONTH 

SEVENTH 

TO EIGHTH 
MONTH 

EIGHTH TO 
EIGHT AND 

ONE-HALF 

MONTH 

EIGHT AND 
ONE-HALF 

TO NINTH 
MONTH 

POST- 

MATURELY 

Incidence of hy- 
pertension at fol- 
low-up 

62.5% 

40.0% 

53.2% 

15.8% 

26.5% 

Recurrence of 
toxemia 

75.0% 

42.8% 

46.7% 

26.8% 

40.0% 


Table VII. The Parallelism of Duration of Toxemia With the Incidence op 
Hypertension at Follow-Up and With Recurrence of Toxemia 


DURATION OF 
TOXEMIA 

0 TO 1 

WEEK 

1 TO 2 
WEEKS 

2 TO 3 
WEEKS 

3 TO 4 
WEEKS 

4 TO 6 
WEEKS 

more 

THAN 

6 WEEKS 

Incidence of hyperten- 

13.7% 

40.0% 

48.6% 

71.1% 

66.7% 

71.4% 

sion at follow-up 
Recurrence of toxemia 

24.4% 

29.0% 

37.5% 

72.2% 

66.7% 

100.0% 


Considering the duration of toxemia without regard for the time of onset, we 
find the incidence of hj'pertension and recurrence of toxemia as shown in Table VII. 

It appears that the duration of toxemia has a more nearly proportional effect 
upon subsequent h 3 "pertension and recurrence of toxemia than has the time of onset. 
In Fig. 2 we have plotted the data for mild and severe pre-eclamptics plus 97 
eclamptics. Duration of toxemia parallels the incidence of later h 3 ’pertension in all 
of these groups. However, these data have not been controlled with respect to 
time of onset of toxemia. Such an analysis is presented in Table VIII, which 
indicates strongly that time of onset of toxemia, per se, has no effect upon the 
appearance of hyperpiesia at follow-up. The controlling factor is duration of 
toxemia. This is true in women who have had no other toxemic pregnancy, as well 
as in women with history of an earlier or later toxemia. The recurrence of toxemia 
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it was thouglit that the clearances would be normal (Chesleyis). Of the remaining 
237, only 32 had urea clearances below 60 per cent (taken as the lower limit of 
normal). Twelve of these were in the renal disease group. At most, then, only 
G.9 per cent of the posttoxemics show renal impairment. Excluding the cases of 
renal disease, only 4.3 per cent hare demonstrably impaired kidney function. The 
results for the different groups are summarized in Table II. 

Physical Findings . — Of the 246 patients found to hare hj^pertension at follow-up, 
109 (44.3 per cent) had eye gi'ound changes, and 105 (42.7 per cent) had cardiac 
enlargement. In addition to these hypertensires, G women with normal blood pres- 
sures show ej'e ground changes, and 1 has cardiac enlargement (rheumatic heart 
disease). The results of the physical examinations are detailed in Table III. 

FACTORS AFFECTING THE PERSISTENCE OF HYPERTENSION AND THE 
RECURRENCE OF TOXEMIA 

In the analj'^sis of factors affecting the persistence of hypertension, 
tlie pre-eclamptie group patients (319) provide the data unless other- 
tvise specified. For recurrence of toxemia, tlie data are for the 145 pre- 
eclamptic patients having subsequent pregnancies. 

In general, the same factors affect the recurrence of toxemia as affect 
the persistence of hypertension. While many of these factors are of 
purely academic interest when considered in relation to permanent 
hypertension alone, they have a very definite practical value in their 
relation to the recurrence of toxemia. As will be demonstrated, another 
toxic pregnancy, after a first toxemia, increases the chances of later 
hypertension. If one can judge the probabilities of recurrence of 
toxemia, perhaps some degree of control over the later appearance of 
hypertension may be expected. 

Family History . — do not consider that the family histories possess any high 
degree of reliability, but nevertheless there does appear to be a correlation between 
hypertension at follow-up and the patients' stories of high blood pressure, “heart 
trouble” (nature unspecified), kidney trouble, strokes, and diabetes in near rela- 
tives. We have combined these various manifestations of possible cardiovascular 
disease ; whenever such a positive history was elicited in the pre-eclamptic groups, 
the chances for hypertension were increased. The effect upon the recurrence rate 
for toxemia is slight (Table IV). 


Table IV. — The Effect of Family History of Cardiovascular Disease in 
Enhancing the Probability of Hypertension and Recurrence of Toxemia 


family history 
negative 


Incidence of hypertension at follow-up 21.2% 

Recurrence rate of toxemia 37.7% 


FAMILY HISTORY 
POSITIVE 

36j% 

48.1% 


Table V. The Relation Between the First Observed Systolic Blood Pressure 
Before Onset op Toxemia, and the Incidence of Later Hypertension ’ 
AND Recurrence of Toxejiia 


initial blood 
pressure 

LESS 

THAN 

100 

101-110 

1 

111-120 

1 

121-130 

131-140 

141 

plus 

Incidence of hyperten- 
sion at follow-up 
Recurrence of toxemia 

7.69% 

0.0 % 

20.51% 

20.0 % 

.35.90% 

40.6 % 

55.20% 

51.5 % 

43.23% 

41.7 % 

46.67% 

42.1 % 
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also seems to depend upon tlie duration of the original toxemia. The data in 
Table VIII include the 97 eclamptic eases, added to augment the numbers of cases 
in each subdivision. 

Height of Blood Pressure amd Degree of Protcimiria in Toxemia. — The more 
severe the degree of hypertension during the toxic pregnancy, the greater the inci- 
dence of later hypertension and of toxemia recurrence. The same unfavorable 
prognosis holds when proteinuria increases concomitantly with hypertension. But 
this is not the most significant feature of the proteinuria. Por at a given level of 
hypertension, the greater the proteinuria, the better the patient’s chance of escaping 
hypertension at follow-up. Abundant proteinuria seems usually to augur well for 
the patient’s future, as has been pointed out by Berman. lo The data for pre- 
eclamptic patients are shown in Table IX. 



Fig-. 2. — The relation between duration of toxemia in pregnancy and the incidence 
of hypertension at follow-up in 1940. A, Patients who had mild pre-eclampsia in 1935 
or 1936. B, Patients who had mild or severe pre-eclampsia in 1935 or 1936, together 
with all cases of eclampsia from 1931 to 1940. 

Findings at Ten Days and Si-x WeeTcs Post Partvm. — So far as the pre-eclamptics 
are concerned, neither the blood pressure nor the proteinuria at ten days has any 
significance in predicting subsequent hypertension. There is a marked relation 
between these findings and the recurrence of toxemia, which is nearly doubled 
in those patients whose toxic signs persist for ten days post partum. The blood 
pressure at six weeks post partum is a valuable indication as to the probability 
of toxemia recurrence or later hypertension, though it is not reliable by itself. In 
the summary in Table X, “elevated blood pressure’’ refers to any tension of 
140/90 or greater. 

Age at Follow-Up. — The older the patient at follow-up, the more likely hyperten- 
sion is to be found. This is to be expected from the fact that the incidence of 


Table 12. The Increasing Incidence op Later Hypertension and Eecurrence 
OP Toxemia in Eelation to Increasing Severity of Toxemia 


blood pressure average, 

MM. HG 

LESS THAN 
140 

141 TO 180 

181 TO 220 

MORE THAN 
221 

proteinuria, more or less 
THAN 3 g/L 

1 

LESS ■ 


LESS 

MORE 

LESS 

MORE 

LESS 

MORE 

Incidence of hypertension at 

37.5% 


44.3% 

21.0% 


53.8% 


100% 

follow-up 









Eecurrence of toxemia 

33.3% 




— 

66.7% 
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aras with no history 
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unknown 
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preparation) 
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Table XIII. The Nature of Subsequent Pregnancies and the Incidence op 

Later Hypertension 


SUBSEQUENT 

PREGNANCY 

NONE 

1 ONE 

TWO 

TOXIC 

NORMAL 

BOTH 

TOXIC 

ONE 

TOXIC 

ONE 

NORMAL 

BOTH 

NORMAL 

Incidence of hyperten- 
sion 

44.7% 

64.6% 

11.7% 

80.0% 

50.0% 

8.3% 


Table XIV. The Incidence op Hypertension as Correlated With the Nature 
OP All Pregnancies Other Than the Toxic One op 1935 or 1936 


ALL OTHER 

NONE 

ALL 

TOXEMIA IN AT 

HISTORY OP 

TOXEMIA 

UNCERTAIN 

PREGNANCIES 

NORMAL 

LEAST 1 OTHER 

Incidence of hyper- 
tension at follow-up 

31.5% 

8.5% 

61.9% 

58.1% 


The interval from delivery, in the toxic pregnancy, to the subsequent conception 
bears no definite relation to the incidence of later hypertension, or to the recurrence 
rate of toxemia (Table XV). 

Table XV. The Interval From Toxemia to Subsequent Conception in Its 
Bearing Upon the Incidence of Later Hypertension and the 
Eecurrence of Toxemia 


DELIVERY TO 
CONCEPTION 

LESS THAN 
3 MONTHS 

3 TO 6 
MONTHS 

7 TO 12 
MONTHS 

13 TO 24 
MONTHS 

25 TO 36 
MONTHS 

MORE 

THAN 

37 MONTHS 

Incidence of hyper- 
tension at follow-up 

33.3% 

38.5% 

39.2% 

25.7% 

38.1% 

45.5% 

Recurrence of tox- 
emia 

33.3% 

35.7% 

36.4% 

34.2% 

42.9% 

54.6% 


Ante-partiim Care . — The recurrence rate of toxemia in later pregnancies was not 
reduced by the medical care given in these later pregnancies. The number of 
patients receiving no care is too few to form an accurate opinion, but it appears 
that the recurrence rate of toxemia was increased in those pre-eclamptic patients who 
placed themselves under medical supervision before delivery. 

These data, while discouraging, in no way negate the desirability of prenatal care, 
in fact, they point to its value. Since so many patients once toxic will again have 
toxemia, prenatal care becomes of paramount importance, for the incidence of 
severe toxemia can undoubtedly be reduced. Also it should be emphasized that our 
data concern only the recurrence of toxemia. The data for aU cases, including 116 
eclamptic patients pregnant again, are set forth in Table XVI. 

Fruitfulness of Later Pregnancies . — Among the 466 patients who have been re- 
examined recently, 200 have had 247 pregnancies since 1935 or 1936. Of these 
247 pregnancies, 190 (76.9 per cent) were live births, 44 (17.8 per cent) were abor- 
tions, and 13 (5.3 per cent) were stillbirths. Of the 203 pregnancies carrying 
past the twenty-fourth week, 93 (45.8 per cent) were again toxic, 108 (53.2 per 
cent) were normal, and 2 were uncertain. 

Four mothers (2 per cent) died in the subsequent pregnancy. 

GENERAL DISCUSSION 

Our analysis demonstrates that about half of all nonconvulsive toxemia 
patients have hypertension when re-examined three and one-half to five 
and one-half years after the toxemia, at a time when temporary eleva- 
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hypertension rises with age in the population as a whole. Whether the age when 
ioxlo has an effect we can not say, since the follow-up period is nearly the same 
for all patients. The data for preeclamptics are shown in Table XI. 

Table X. Blood Pressure and Proteinuria in the Puerperium as Related to 

THE Remote Prognosis 


STATUS IN PUERPERIUM 

RECURRENCE OP 
TOXEMIA 

STATUS AT FOLLOW-UP 

OASES 

PER CENT 
TOXIO 

CASES 

PER CENT 

HYPER- 

TENSIVE 

Blood pressure normal at 10 days 


26.22 


36.77 

Blood pressure elevated at 10 days 


60.50 



Proteinuria less than 2 g/L at 10 days 


34.35 

286 

38.12 

Proteinuria more than 2 g/L at 10 days 

8 

50.00 

22 

31.81 

Blood pressure normal at 6 weeks 

79 

26.58 


27.33 

Blood pressure elevated at 6 weeks 

15 

73.32 

43 



Table XL Age at Follow-Up in Relation to the Incidence op Hypertension 

AND TO THE RECURRENCE OF TOXEMIA 


AGE AT FOLLOW-UP 



BELOW 

25 

26 TO 30 

31 TO 35 

36 TO 40 

41 TO 45 

46 PLUS 

Incidence of 
hypertension 
at follow-up 

25.0% 

26.7%, 

38.1% 

53.6%, 

61.3 %o 

77.8%, 

Recurrence of 
toxemia 

15.7% 

51.2% 

54.5% 

61.1%, 

71.4% 

50.0% 


TV eight /Height Batio at Follow-Uf . — The greater the body weight relative to the 
height, the greater the incidence of high blood pressure at follow-up, and the 
greater the likelihood of toxemia recurrence. The increase is regular in all of the 
classes of toxemia. The data for pre-eclamptic patients are given in Table XII. 
Possibly weight control in patients who have had toxemia of pregnancy would 
reduce the incidence of subsequent hyperpiesia. 


Table XII. The Effect of the Weight/Height Ratio Upon the Incidence of 
Hypertension at Follow-Up and Upon the Recurrence op Toxemia 


WEIGHT 

HEIGHT ’ 
LB./INCH 

LESS 

THAN 

1.80 

1.81 

TO 

2.00 


2.21 

TO 

2.40 

2.41 

TO 

2.60 

2.61 

TO 

2.80 

MORE 

THAN 

2.81 

Incidence of hyperten- 
sion at follow-up 

15.4% 

15.9%o 

22.4% 1 



53.9%, 

62.7%o 

Recurrence of toxemia i 

45.5% ! 

30.4% i 

12.5%, 

1 33.3% 1 


60.0% 

68.2% 


Subsequent Pregnancies . — Perhaps one of the most important practical consider- 
ations is what advice to give a patient with toxemia, concerning future pregnancies. 
In our patients, subsequent normal pregnancies are associated with a low incidence 
of hj"pertension at follow-up. But another toxemia will increase the probability 
of later liigh blood pressure. In the pre-eclamptic patients we found the data as 
shown in Table XTTT . 

Since many of our pre-eclampsia patients had had pregnancies previous to the 
toxic gestation of 1935 or 193G, we have made a further analysis of the effect of 
other pregnancies and toxemias upon the remote prognosis. Here again it is evi- 
dent that the cliances for appearance of future hypertension are augmented by 
a second toxemia. The data for pre-eclamptic patients are shown in Table XIV. 
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tions may be expected to have subsided and before advancing age has 
had a maximum effect. 

Many factors are correlated in more or less significant degree with 
the incidence of hypertension as found at this time. These factors may 
be considered in three groups, according to our ability to influence them, 
and thus postpone (or possibly even prevent) later hypertension. 

1. Factors beyond our control: 

a. Family history of cardiovascular renal disease. 

b. Initial blood pressure level ante partum. 

c. Age when toxic. 

d. Age at follow-up. 

e. Parity at time of toxemic pregnancy. 

2. Factors which may possibly be modified: 

a. The severity of the toxemia, and therefore 

b. the status at ten days and six weeks post partum. 

c. The weight-height ratio at follow-up. 

3. Factors which can be modified. 

a. Duration of the toxemia. 

b. Subsequent toxemia. 

Fortunately these latter factors are those with a most profound effect 
on subsequent hypertension, and give opportunity for reduction of the 
incidence of high blood pressure in posttoxemie women. 

Since the incidence of posttoxemie hypertension increases so markedly 
with the duration of the toxemia (Fig. 2), it would appear that the 
prompt delivery of the toxemic patient whose disease appears any time 
in the last trimester of pregnancy might reduce the incidence of hyper- 
tension by two-thirds, to about 13 per cent. Thus of the 121 women now 
hypertensive after pre-eclampsia, 80 could have been spared. The remote 
interests of the mothers are best served by interruption of the preg- 
nancy, and the immediate fetal welfare is similarly improved by prompt 
delivery after thirty-flve weeks. This consideration must be balanced 
against other factors which will vary from case to case. Induction of 
premature labor is not always easy, especially in the primigravidas in 
whom pre-eclampsia is most common. Operative interference always 
carries hazards of morbidity and even maternal mortality, as well as of 
some fetal loss. Since the policy of the Margaret Hague Maternity Hos- 
pital has been conservative, interruption of pregnancy has usually been 
reserved for the more severe cases of toxemia. Our statistics are not, 
therefore, suitable for analysis as an approach to the problem of balanc- 
ing the immediate maternal interest against the remote maternal in- 
terests and the fetal interest. 

The control of subsequent toxemia appears to lie wholly in advising 
against subsequent pregnancy in those patients with statistically great 
chance of subsequent toxemia, as present methods may only modify but 
not prevent toxemia. 


FETAL MORTALITY 

Since only the patients who were re-examined in 1940 have been 
included in the analyses, the fetal mortalities recorded here are not 
exact. Our chief concern is to determine those factors affecting the 
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5. Longer duration of toxemia. 

6. Greater severity of toxemia as judged by blood pressure. 

7. Lesser severity of toxemia as judged by proteinuria. 

8. Longer persistence of hypertension in days and weeks after delivery. 

9. Increased ratio of weight to height, at follow-up. 

10. Other toxic pregnancies. 

The recurrence rate of toxemia in subsequent pregnancies is about 
46 per cent. The factors affecting recurrence are the same as affect the 
incidence of later hypertension. 

Petal mortality increases with rising blood pressure, increasing pro- 
teinuria, and longer duration of maternal toxemia. 

We wish to express our gratitude to Drs. S. A. Cosgrove. J. F. Norton, and E. G. 
W^aters for their criticisms of the typescript. We are also indebted to many physicians 
who have permitted us to re-examine their private patients. Mrs. E. R. Chesley con- 
ducted the follow-up clinic. Most of the blood and urine urea determinations were 
made by Frances Orsato and Peter Marotta. 

REFERENCES 

(1) V. Frerichs, F. T.: Die Bright ’sche Nierenkrankheit und deren Behaudlung, 
1851, Braunschweig. (2) Koblanclc: Ztschr. f. Geburtsh. u. Gyniik. 29: 268, 1894. 
(3) Bell, E. T.: Am. J. Path. 8: 1, 1932. (4) Siedentopf, K., and Major, H.: 

Arch. f. Gynak. 160: 601, 1936. (5) Broimie, F. J., and Dodds, G. H.: J. Obst. 
& Gynaec. Brit. Emp. 46: 443, 1939. (6) Fan Shjlce, D. D.; J. Biol. Chem. 73: 
695, 1927. (7) Committee on Classification of the Toxemias of Pregnancy: The 

Mother 1: 13, 1940. (8) Teel, E. M., and Eeid, D. E.: Am. J. Obst. & Gynec. 

34: 12, 1937. (9) Wetherby, M.: In Berglund, E., Medes, G., et al.: The Kidney 
in Health and Disease, 1935, Philadelphia, Lea and Febiger, pp. 370-386. (10) 

Alvarez, IF. C., and Zimmermann, A.: Arch. Int. Med. 37: 597, 1926. (11) Sailer, 

K.: Ztschr. f. d. ges. exper. Med. 58: 683, 1928. (12) Short, J. J., and Ley, E. A.: 
Proc. Life Extension Examiners 1: 134, 1939. (13) Chesley, L. C.; Surg., Gynec. 

& Obst. 67: 481, 1938. (14) Eines, E. A., and Brown, G. E.: Ann. Int. Med. 7: 

209, 1933. (15) Robinson, S. C., and Bnicer, M.; Arch. Int. Med. 64: 409, 1939. 

(16) Berman, S.: New England J. Med. 203: 361, 1930. 


Taeuber, C., and Taeuber, I. B.: German Fertility Trends, 1933-39, Am. J. 

Sociology 46: 150, 1940. 

As a result of 1,121,707 marriage loans made from August, 1933 to the end of 
1938, enforcement of abortion laws, and several other interesting factors, the birth 
rate in the Eeich had increased from 14.7 to 19.7. The eifectiveness of control over 
abortion is shown in the decrease of abortions per 100 normal births from 103.4 in 
1929 to 16.2 in 1936 and 18.1 in 1937. 

The authors discuss the sociologic implications of marriage loans and similar 
devices for increasing the national fertility. A new divorce law is mentioned which 
has resulted in older men divorcing middle-aged wives and remarrying to rear second 
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mortality whicli also bear upon the incidence of future hypertension in 
the mother. These factors are severit}’' and duration of the toxemia. 

Fetal mortality increases with either the blood pressure or the pro- 
teinuria, or botli together. Thus in severe pre-eclampsia, the fetal 
mortality is more than 5 times that in mild pre-eclampsia (Table I) . In 
all groups of toxemia, except the mild pre-eclamptics, the higher blood 
pressures and proteinurias are associated with increased fetal loss. 

The data bearing upon the duration of toxemia in relation to fetal 
mortality are derived from the pre-eclamptie groups. In these pre- 
eclamptic patients, fetal deaths mount vath continuing toxemia. Often 
a patient may be carried along unth toxemia, supposedly in the fetal 
interests, only to have the fetus die in utero. Our data may be sum- 
marized, combining mild and severe pre-eclamptics, as shown in Table 
XVII. 


Table XVII. The Eise in Fetal Mortality with Prolongation of Toxemia 


DURATION OF TOXEMIA 

1 less THAN 

i 1 TO 2 

1 2 TO 4 

MORE THAN 

1 WEEK 

1 WEEKS j 

I WEEKS 1 

4 : WEEKS 

Fetal mortality 

1 2.3% 

1 10.6% 1 

1 13.9% ' 

1 20.7% 


Thus, we see that the fetal interests coincide with the remote maternal 
interests, in that prolonged toxemia is deleterious to both. 

SUMMARY AND CONCLUSIONS 

We have re-examined, in 1940, 466, or 72 per cent, of aU patients ivith 
noiieonvulsive toxemias (exclusive of vomiting) who were admitted to 
the Margaret Hague Maternity Hospital in 1935 and 1936. The patients 
have been classified according to the new system recommended by the 
American Committee on Maternal Welfare. 

The gross incidence of hypertension, greater than 140/90, at follow-up 
is 53 per cent. Among the hypertensives, about 45 per cent have eye 
ground changes and cardiac enlax'gement. 

Proteinuria of possibly significant degi’ee was found in 5.5 per cent 
of aU cases. 

Renal function at follow-up, as measured by urinary specific gravity 
and urea clearance tests, is normal in at least 93 per cent of the patients. 

Since the toxic pregnancy of 1935 or 1936, diabetes has appeared in 
10 patients; in 2 others diabetes was recognized at the time of the 
toxemia. 

All analysis has been made of some of the factors associated ivith and 
possibly contributing to the finding of hj’pertension at follow-up. 

The incidence of hjiiertension after pre-eclampsia, as found at follow- 
up, increases with: 

1. Family history of cardiovascular disease. 

-• Increasing blood pressure, even in the low normal range, as found at the first 
clinic Visit. 

3. Increasing age at time of toxemia (or at follow-up). 

4. Earlier time in pregnancy of onset of toxemia (however, time of onset ner 

se, has no effect). ^ ^ 
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associatesi4 found tlie active principle of vitamin K to be a quinone. Sliortlj* tliere- 
after, four groups of investigatorsis-is announced tlie successful synthesis of several 
antiliemorrliagic quinone derivatives. It is now generally agreed that 2-methyl-l, 
4-napththoquinone is the most efficacious quinone derivative and that it is the most 
potent of the substances known to have vitamin K properties. Ansbacher, Fernholz 
and MacPhillamj’ie also noted that the natural vitamin is less rapidl}' absorbed by 
the animal organism than the synthetic compound. Waddell and Guerryzo like- 
wise found this substance to be as efiieacious as vitamin K concentrate in the pre- 
vention of hemorrhagic disease of the newborn. 


PART I 


In the first part of this investigation, we determined the clotting 
activity in 200 newborn infants. The mothers of 100 of these were given 
2 mg. of 2-methyl-l, 4-naphthoqninone (Thyloquinone)'^ by month, one- 
half to forty-fonr hours before delivery and a concurrent series of 100 
cases in which the mother received no vitamin K therapy was used as a 
control group. Prothrombin activity estimations were made on each 
child in both series on the first, second, and fourth days of life. A total 
of 600 individual determinations, accordingly, were made. These ob- 
servations demonstrate that vitamin K is of definite value in shortening 
the prothrombin clotting time in the newborn infant. 

The "bedside” technique for estimating prothrombin activity as de- 
veloped by Smith and his co-workers*^ was used in this part of our in- 
vestigation. Although it produces consistently higher values than the 
more complicated two-stage method developed by the same group,** it 
was considered to be sufficiently accurate and to be more practical for 
clinical use in the newborn. The “bedside” test, like Quick’s method** 
measures not only the amount of prothrombin present, but also its rate of 
convertibility to thrombin. Since both factors are important in the 
coagulation mechanism, this technique was preferred for our investiga- 
tion. 


The method is as follows: 0.1 c.c. of thromboplastin is placed in a 3 c.c. test tube. 
Blood, freshly drawn from the infant’s external jugular vein, is added up to the 1 c.c. 
mark. The tube is inverted once and then tilted gently until clotting is complete, as 
evidenced by a failure of the blood to run down the tube in a changed position. The 
procedure is repeated on a normal adult as a control and the patient’s clotting 
activity is expressed as a percentage of this normal: 


Clotting activity (in % of normal) = 


Clotting time of control 
Clotting time of unknown 


X 100 


In our work, the thromboplastin was prepared by grinding 10 Gm. of ox or rabbit 
brain or lung and infusing it in 10 c.c. of normal saline solution for two hours. This 
was preserved in a refrigerator. Since the potency of thromboplastin diminishes 
with age, a control reading was taken every time the test was performed on a group 
of patients. If difficulty was encountered in withdrawing blood from the vein, the 
specimen was discarded and a fresh sample was drawn into a clean needle and 
syringe. Whenever the prothrombin clotting time of the control was appreciably 
under twenty-five seconds, the thromboplastin was diluted to bring the value up to 
this figure. In order to maintain a uniform standard, the same adult control 
(E. C.) was used throughout our study. 


‘Furnished through the courtesy of E. R. Squibb & Sons. 



VITAIillN K ADMINISTERED TO THE MOTHER DURING 
LABOR AS A PROPHYLAXIS AGAINST HEMORRHAGE 
IN THE NEAVBORN INFANT^' 

Alfred C. Beck, M.D., E. Stewart Taylor, M.D., and 
Russell F. Colburn, jM.D., Brooklyn, N. Y. 

(From the Departments of Obstetrics and Gynecology and Pediatrics of The Long 

Island College of Medicine) 

T his investigation lias been eondueted as two separate studies. Part 
I consisted of the determination of the prothrombin activity in nor- 
mal newborn infants together with observations on the alterations in this 
activity which result from the administration of vitamin K to the mother. 
Part II was concerned with the practical application of the loiowledge 
gained from the first study. It aimed to show the value of intra-partum 
vitamin K administration in reducing the incidence of hemorrhage in 
newborn infants. 

LITER.ATURE 

Dam,i in 1929, noted that chicks on a fat-free diet developed hemorrhagic disease. 
Later, Alniquists described the same tendency. In 1934, Dam and Schonlieyders 
were able to demonstrate that the antiheraorrliagic factor necessary for the pre- 
vention of this disease was not to be found in an}' of the then known \’itamins. 
However, they found that the unljnon-n factor could be supplied by adding cereals 
and seeds common to the ordinary chick diet. Further work by Dam^-s revealed that 
green leafy plants, such as kale, alfalfa, and spinach were excellent sources of this 
antihemorrhagic factor and suggested the terra “vitamin K” for this new food 
element. Subsequently, Schdnlieyder" proposed that the retardation of coagulation 
in vitamin K-deficient animals was due to liypoprothrombinemia. 

Brinkhous, Smith and Warners observed that otherwise normal newborn infants 
sometimes have relatively low prothrombin levels. In the same paper, they re- 
ported a case of hemorrhagic disease of the newborn in which the prothrombin value 
was less than 5 per cent of normal. Subsequent studies by this groups revealed that 
liypoprothrombinemia is physiologic from the second to the sixth day of life, i.e., 
during the period in which hemorrhagic disease of the newborn manifests itself. 
Heilman and Shettlesi® observed even lower levels of prothrombin in premature in- 
fants. This may help to account for the frequency with which intracranial hemor- 
rhage complicates prematurity. 

Waddell and Guorry,ii in 1939, studied the effect of vitamin K on newborn 
infants. They administered vitamin K concentrate to alternate children in a series 
of twenty cases and observed that those who received the concentrate had a more 
rapid clotting time. They also reported “encouraging results” when tliis prepara- 
tion was given in the antenatal period. In a preliminary report consisting of a 
relatively small number of observations, Heilman and Shettlesio stated that “ex- 
tremely low infant prothrombin levels can be raised by feeding vitamin Iv to the 
mother prior to delivery or directly to the infant after birth.” Later, Shettles, 
Delfs and Hellmanic reported that they were able to produce a normal adult pro- 
thrombin level in most newborn infants by feeding vitamin K concentrate to the 
mother during labor. 

ti'c chemical composition of vitamin K was not then known, Almquist,i3 
described a method for its isolation in concentrated form. Doisy and his 

•Read at the New Y'ork Obstetrical Society, December 10. 1940. 
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Table II. Effect of Vitamin K on the Prothrombin Activity, First Day 
(Expressed as a Percentage of Normal Adult Prothrombin 
Activity). 100 Cases 


PERCENTAGE OP NORMAL 


first day of LIFE 


ADULT PROTHROMBIN 



ACTIVITY 

CONTROL CASES 

VITAMIN K 

CASES 

10- 20 

-I 


-1 


20- 30 

- 


- 


30- 40 

6 1 

I2O 


r 

40- 50 

7 


1 


50- 60 

7J 


2-^ 


60- 70 

21 


4 

70- 80 

• 28 


10 

80- 90 

16 


20 

90-100 

9 


27 

100-110 

4 


27 

110-120 

2 


3 

120-130 

- 


4 

130-140 

- 


2 

Total 

100 


100 

Mean 

1 73.2% of normjil 1 

94.8% of normal 


Table III. Effect of Vitamin K on the Prothrombin Activity, Second Day 
(Expressed as a Percentage of Normal Adult Prothrombin 
Activity). 100 Cases 


PERCENTAGE OF NORMAL 


SECOND DAY OF LIFE 

ADULT PROTHROMBIN 




ACTmTY 

CONTROL CASES | 

VITAMIN K 

CASES 

10- 20 

1-1 




20- 30 

6 


-1 


30- 40 

8 

Us 


r 

40- 50 

14 


0 

0 


50- 60 

19 -J 


0 ^ 


60- 70 

18 


0 

0 

70- 80 

17 


4 

80- 90 

8 


33 

90-100 

6 


25 

100-110 

3 


20 

110-120 

- 


5 

120-130 

- 


1 

130-140 

- 


1 

Total 

100 


100 

Mean 

1 61.1% of normal | 

90.8% of normal 


K to the mother accordingly causes the newborn infant’s blood to clot as readily as 
that of a normal adult. 

Table IV shows the values for the vitamin K cases and the controls on the fourth 
day of life. Here again there is a great reduction in the number of infants with 
low values after the use of vitamin K during labor. The lowest value obtained in 
any of the 100 cases was 38 per cent of normal, and all but 5 of the remaining 99 
infants showed clotting activity equal to 50 per cent of normal or over during the 
first four days of life. None of the 100 vitamin K cases showed any evidence of 
hemorrhage. It would seem, therefore, that vitamin K eliminates the physiologic 
bleeding tendency at birth, by preventing the customary fall in prothrombin values 
on the second day, and by maintaining values which approach those of the normal 
adult during the earlj' days of life when little or no vitamin K is available to the 
infant. 

Comparison of the prothrombin values on the first, second, and fourth days with 
the results which followed the prophylactic administration of vitamin K to the moth- 
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Tabi.b I. Prothrombin- Activity ok First, Second, and Fourth Days of Life 
(Expressed as a Percentage op Nokmae Adult Prothroxibin 
Acthuty). 100 Cases 


percentage of nor- 
mal ADULT PRO- - 
THROMBIN ACTIVITY 

A 

FIRST day- 
number OP cases 

B 

SECOND DAY 
NUMBER OF CASES 

c 

FOURTH DAY- 
NUMBER OF CASES 


-I 




I'l 



- 


(i 

lis 

4 


.in- 40 

6 

^20 

S 


(> 

I 26 

40- 50 

7 


14 


7 



7 J 


19^ 


8J 


60- 70 

21 


18 


17 


70- 80 

28 


17 


29 


80- 90 

16 


8 


15 


90-100 

9 


6 


8 


100-110 



3 


4 


110-120 

2 


“ 


1 


Total 

100 


100 


100 


Mean 

73.2% of normal 

61.1% of normal 

72.4% of normal 


Variations in clotting activity (expressed as a percentage of adult normal clotting 
activity) observed on the first, second, and fourth days of life are shown in Table I. 
The values for the first day in 100 eases are given in the second column (A) and 
those for the second and fourth days are similarly tabulated in the third (B) and 
fourth (C) columns. On the second day, the clotting activity was less than 20 per 
cent of normal in one infant and from 20 to 30 per cent of normal in 6 other. cases. 
Extremely low values persisted beyond the fourth day in 5 of these 7 infants. Of 
the 8 patients who had values of 35 per cent of normal or under, 4, or 50 per cent, 
showed evidence of hemorrhage; on the other hand, no bleeding occurred in any of 
the infants whose clotting activity was above this value. Although marked varia' 
tions in prothrombin activity are shown by the values for each day, comparison of 
tho^ figures in the three columns indicates, first, that normally the prothrombin 
actimty diminishes rapidly on the second day and that this loss is, to some extent, 
regained by the fourth day. Xn other words, the number of infants showing clotting 
activity below 60 per cent of normal increased from 20 on the first day to 48 on the 
second and returned to 26 bj' the fourth day. Similar conclusions may be drawn 
from the mean values for each day. The mean clotting activity for the first day w'as 
i3.2 per cent of normal in the 100 cases. This fell to 61.1 per cent on the second day 
and returned to 72.4 per cent on the fourth day. 

Table II illustrates the effect of vitamin K administered to the mother during 
parturition. The second column of this table represents the normal clotting activity 
values on the first day of life while the third column represents the values obtained 
in 100 infants whose mothers received vitamin K during labor. After the admin- 
istration of vitamin K, only 3 infants showed clotting activity below 60 per cent of 
normal in contrast witli 20 who did not have this prophylaxis. 

The value of vitamin K as a means of increasing prothrombin activity in the 
newborn infant is still better shown in Table III. The figures in Column 2 show 
the control cases and those in Column 3 represent the infants of the mothers who 
received vitamin K during labor. In spite of the normal fall in prothrombin ac- 
tiyitj- which occurs on the second day of life, only 8 infants who had received vita- 
min K had values for clotting activity below 60 per cent of normal while the control 
cases in t us low field numbered 48. Since hemorrhage is most likely to occur in 
these infants w-ith low prothrombin values, vitamin K used prophylactically reduced 
this risk in infants especially predisposed to bleeding to almost one-sixth of what 
In "i"' \ ^ M-ithout this prophylactic measure. The values in Column 3 

vitnnfin^ K normal adult values that we are justified in stating that 

nrothrLw. T'-'. I" ■ prevents the customary drop in 

prothrombin activity which is seen soon after birth. The administration of vitamin 
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Table IV. Effect op Vitamin K on the Prothrombin Activity, Fourth Day 
(Expressed as a Percentage op Normal Adult Prothrombin 
Activity). 100 Cases 


percentage op normal 


FOURTH DAY OP LIFE 


ACTIVITY 

control CASES 1 

vitamin k cases 

10- 20 

1) 


-I 

20- 30 1 

- 


- 

30- 40 

6 

^26 

1 u 

40- 50 

7 


- 

50- 60 

s-J 


5 J 

60- 70 

17 

6 

70- 80 

29 

13 

SO- 90 

15 

18 

90-100 

8 

21 

100-110 

4 

26 

110-120 

1 

7 

120-130 

- 

3 

Total 

100 

100 

Mean 

72.4% of normal 

93.3 per cent of normal 


28, and 35 per cent, respectively, of normal on the fourth day had bloody stools or 
vomited small amounts of bloody mucus on the same or on the following day. 
Hemorrhage did not occur in any infant whose prothrombin was normal on the fourth 
day. Four infants whose mothers received the drug less than an hour before de- 
livery had clotting activity values similar to those of the control group. It, there- 
fore, seems reasonable to conclude that the drug should be administered at least 
one hour before deliverj' if any beneficial effect is to be obtained. 

The results in this part of our investigation seem to indicate that 
vitamin K prevents the hypoprothrombinemia which normally occurs 
from the second to the fourth or fifth day of life. They also indicate, 
as has been suggested by Quick,-^ that hemorrhagic disease of the new- 
born may be due to a failure of the plasma prothrombin levels to return 
to normal. 

PART n 

The second part of our investigation was undertaken to show the truth 
or falsity of the foregoing conclusions by observing the change in the 
incidence of hemorrhagic conditions which might follow the administra- 
tion of vitamin K to a fairly iarge number of parturient women. 

Two milligrams of 2-metliyl-I, 4-naplitlioquinone (Thj'loquinone) were given to 
alternate mothers in a series of 2,059 cases. Of these, 1,037 were used as controls 
and 1,022 received vitamin K. Because some of the patients were too far advanced 
in labor at the time of admission to be of value in the vitamin K study, the control 
group contained 15 more cases than the vitamin K series. 

Table V shows the site of hemorrhage and also gives the type of delivery and 
weight of the control infants. The same data are recorded for the vitamin K cases 
in Table VI. A summary showing the incidence of hemorrhage in the full-term and 
•premature infants of both series is furnished in Table VII. In the control group 
of 1,037 cases, 21, or 2 per cent, revealed some evidence of hemorrhage, while only 
5, or 0.5 per cent, of the 1,022 vitamin K cases had any signs of bleeding. From 
our clinical observations in this large series of cases, therefore, it would seem that 
the use of vitamin K during labor reduced the incidence, of hemorrhage in the new- 
born infant approximately 75 per cent. 
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crp, is facilitated by the graphs sliown in Fig. 1. The three above the midline 
C) ' represent the scatter of the control groups and tliose inverted below this line 
(D, E, F) show the distribution of the vitamin K cases. As might be expected in a 
series of this size, there is a wider scatter in all the graphs. However, a definite 
shift toward higher values in the vitamin K cases, as compared with the controls. 



Fig. 1. — The upper three graphs represent clotting activity in 100 control cases on 
the first (A), second (B) and fourth (C) days. The number of cases are plotted per- 
pendicularly while the horizontal figures show the percentage of normal clotting ac- 
tivity. The number of cases for each 10 per cent variation accordingly are blocked out 
in each of the tliree polygons. The mean percentage of normal clotting activitj’’ for 
each group is represented by the dotted line. The shaded areas indicate the clotting 
activities which fell below 40 per cent of the normal and were thus in the potential 
liemorrhage field. These three upper figures graphically show that the clotting activity 
is considerably diminished on the second day and tends to return toward normal by the 
fourth day of life. 

The three inverted graphs represent the vitamin K cases on the first (D), second 
(B), and fourth (F) days. Aside from the fact that they are inverted, they are plotted 
in a manner similar to the upper graphs. They, therefore, show a definite shift to the 
right which illustrates the rather marked increase in prothrombin activity that results 
from the prophylactic use of vitamin K. In only one of the 300 observations (Graph 
P), did the clotting activity fall within the potential hemorrhage range, i.e., below 40 
per cent of normal. 

Comparison of the three inverted graphs also shows that the use of vitamin K 
tends to prevent the rather marked fall in prothrombin -which normallj- occurs on the 
second day of life. 


i.s evident. Not only do these higher values prevail but also the means of the 3 
vitamin K graphs are nearly constant in contrast with the second day drop in the 
control group. 

^^e have found no correlation between the prothrombin activity and sex race, 
presence and degree of jaundice. One of our control cases developed* erythroblastosi.s 
fetalis with icterus gravis. This infant’s prothrombin activity was normal in each 
of the three observations. Four other controls who had prothrombin values of 17, 21, 
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incidence of hemorrhage in infants born before term, and we anticipate 
as a result a considerable reduction in the death rate of our prematurely 
born infants. 

SUMMARY AND CONCLUSIONS 

t 

1. Clotting activity was studied on the first, second, and fourth days 
of life in a series of 200 infants. Vitamin K was given during labor 
to the mothers in alternate eases. We were able, therefore, to compare 
the effects of its administration in 100 eases with a similar number of 
controls. 

2. A study of the control infants shows that, on the first day of life, 
clotting activity is approximately 70 per cent of that wliieh is observed 
in normal adults. 

3. A physiologic fall in prothrombin usually occurs on the second day. 
This fall at times may reach dangerouslj' low levels. 

4. Fifty per cent of the infants whose clotting activity fell below 35 
per cent of normal values showed evidence of hemorrhage. 

5. By the fourth day, clotting activity values tend to approach the 
level of those observed on the first day of life and are said to reach this 
level by the sixth day. 

6. Clotting activity approaching that observed in the normal adult 
may be obtained on the first day by the prophylactic administration of 
vitamin K to the mother during labor. 

7. Vitamin K, administered to the mother during labor, also prevents 
the physiologic fall in prothrombin values which is commonly observed 
on the second day of life. 

8. Only one infant in a series of 100 whose mothers received vitamin 
K during labor, had a Ioav value for clotting activity and, in this in- 
stance, it Avas 38 per cent of the normal adult value on the fourth day 
only. 

9. The use of vitamin K during labor and antenatally should prevent 
some of the hemorrhages which occur in the neAvborn infant. 

10. Only 5, or 0.5 per cent, of 1,022 infants AAliose mothers received 
vitamin K showed any evidence of hemorrhage in contrast with 21, 
or 2 per cent, of 1,037 control cases. 

11. In this series of 2,059 cases, the alternate mothers of Avhich re- 
ceived vitamin K, it appears that this drug reduced the incidence of 
hemorrhage approximately 75- per cent in the neAvborn infant. 

12. Vitamin K, accordingly, should be very valuable in reducing the 
incidence of hemorrhage in all newborn infants. This should he espe- 
cially true Avhen they are born prematurely or after long labors and 
difficult operative procedures. 

AVe wish to express our thanks to Drs. AAL B. Henderson, D. A. Connors, and L. E. 
Mendonsa, residents on the College divisions at Kings County and Greenpoint Hos- 
pitals, for their assistance in the conduct of these investigations. 
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TAiiu; V. HKsroititiiAGK' Con'iution's Obsbiived ix 1,037 Coxtkol Ixi’Ants 


NO. 

TYPE OF DELIVERY 

WEIGH 

(grams 

1 

Spontaneou.s 


2 

Spontaneous 


o 

O 

Spontaneous 


4 

Spontaneous 

3C40 

5 

Low forceps 

3000 

(3 

Spontaneous 

2940 

7 

Spontaneous 

1C20 

s 

Spontaneous 


0 

Spontaneous 

a 

10 

Spontaneous 


11 

Spontaneous 

3580 

12 

Spontaneous 

2500 

1.3 

Breech 

1160 

14 

Spontaneous 

3100 

Id 

Spontaneous 

3160 

1(5 

Breech 

3560 

17 

Spontaneous 

3180 

LS 

Breech 

1590 

19 

Spontaneous 

2900 

20 

Spontaneous 

2560 

21 

Spontaneous 

4200 


SITE OK IIEMOKKIIAOE 

Intracranial liemorrhage 
Bloody stools two days 
Intracranial liemorrhage 
Bloodj' stools fourth day 
Intracranial hemorrhage 
Intracranial hemorrhage 
Intracranial hemorrhage 
Bloody stools sixth day 
Intracranial liemorrhage 
Intracranial hemorrhage 
Bloodj' stools third and fourth daj's 
Intracranial hemorrhage 
Intracranial hemorrhage 
Bloodj' stools third to fourteenth 
day 

Intracranial hemorrhage 
Intracranial hemorrhage 
Bloodj- stools fourth daj- 
Intracranial and adrenal hemor- 
rhage 

Intracranial hemorrhage 
Intracranial liemorrhage 
Bloodj' stools second, third, fourth, 
and fifth days 


Table VI. Hemorrhagic Conditions Observed in 1022 Vitamin K Infants 


NO. 

TYPE OF DELIVERY 

WEIGHT 

(grams) 

SITE OF HEMORRHAGE 

1 

Low forceps 

3500 

Intracranial hemorrhage 

2 

Spontaneous 

2920 

Intracranial hemorrhage 

«> 

u 

Spontaneous 

3200 

Bloodj' stools third daj' 

4 

Cesarean section 
Placenta previa 

1880 

Intracranial hemorrhage 

5 

Spontaneous 

1840 

Intracranial hemorrhage 


Table VII. Summary of End-Results Following the Use of Vitamin K During 

Labor 



t CONTROL CASES 

VITAMIN 

K CASES 


NO. OF IN- 

HEMORRHAGE 

NO. OF IN- 

HEMORRHAGE 


FANTS 

CASES 

FANTS 

CASES 

Full term infants 

981 

16 or 1.6% 

985 

3 or 0.3% 

Premature infants 

oC 

5 or 9.0% 

37 

2 or 5.4% 


1037 

21 or 2.0% 

1022 

5 or 0.5% 


Since no ill-effects were observed from the administration of this 
preparation to any of our patients, we are now giving 2 mg. of tdtamin 
K at the time of admission and are repeating the dose at six-hour in- 
tervals throughout the labor. In this way, we hope to facilitate the 
transmission of the drug in amounts sufficient to assure the presence of 
adequate prothrombin acti^dty in all newborn infants. Because the 
tendency to dhninished clotting activity is greater in prematurely born 
eliildren, it is our custom to repeat the drug every four hours in all 
premature labors. We hope by this means to reduce the all too frequent 
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be difficult to prove. Prolonged labor is of great significance. We found in a 
study of at least 700 infants delivered by cesarean section that there were no cases 
of hemorrhagic disease in the infants delivered without labor. The mother of one 
infant had sixty hours of labor before delivery, and this infant developed hemor- 
rhagic disease. That creates the interesting hypothesis that even if all infants have 
a low prothrombin level at birth, there is still necessary a second factor, namely the 
trauma of labor. All infants then, of mothers with a prolonged labor, will probably 
be benefited by the antenatal administration of vitamin K to the mother. 

DB'. ONSLOW A. GOEDON. — 1 would like to ask Dr. Beck how much vitamin 
K was given and when it was given during the course of labor. 

DE. SAMUEL A. WOLFE. — I would like to ask if vitamin K is of any value in 
cerebral hemorrhage of the newborn infant if the prothrombin level is above 40 per 
cent of the average value. 

DE. I. C. EUBIN. — I would like to ask Dr. Beck if ho has found a single case 
of erythroblastosis in his series, and if not, would he venture any expression of 
opinion with regard to the administration of vitamin K in such cases if met with? 

DE. AECHIE BLACK. — Tlie possibility of hyperprothrombinemia from excessive 
amounts of vitamin K has been raised. As far as I Icnow, no evidence has been 
reported of the existence of such a condition. Some of the European workers have 
administered very large doses of this naphthoquinone to human beings, in some in- 
stances one hundred times as much as Dr. Beck has used, and they have not observed 
any such condition. 

DE. BECK (closing). — You may recall that in my paper I stated that different 
results are obtained when the various tests are used. This, however, has no bearing 
as far as our observations are concerned, since we used the same test throughout all 
of our work. We did have a relatively high incidence of hemorrhage cases. These 
were not tjq)ical cases of melena neonatorum but in all of them a diagnosis of bleed- 
ing of some character was made. In our Clinic, we observed a rather high incidence 
of these bleeding cases long before we knew anything about vitamin K. Because 
a very large proportion of our service patients were in the low economic group, we 
thought that this bleeding tendency might be due to some dietary deficiency. Since 
we have been using vitamin K, on the other liand, there lias been a great diminu- 
tion in the same types of hemorrhage. As both vitamin K cases and the control 
series were analogous in other respects, we believe that our results show the bene- 
ficial effects of vitamin K; in spite of the fact that our control series had more 
liemorrhages than is usually observed in those clinics whose patients belong to the 
higher economic groups. I think this question of diet also accounts for the great 
difference between the incidence of bleeding in our private and ward patients. The 
private patients, as in Dr. Holladay’s practice, no doubt received a balanced diet 
throughout their pregnancy and, as a result, were less liable to have this deficiency. 

We gave 2 mg. of thjdoquinone in the course of the labor. Its cost, I think, is 
about two cents per dose. As it can do no harm and may do considerable good, 
we think that it should be used routinely in private as well as ward eases. In most 
instances, it was given at least one hour before delivery. We recommend, however, 
that it might be better to administer the drug every six hours throughout the labor. 

In answer to Dr. Bunzel’s query concerning the criteria for hemorrhage, I would 
like to say that any tjq)e of bleeding was regarded as hemorrhage in the newborn 
infant. As our tabulations show, most of the hemorrhages were either intracranial 
or from the intestinal tract. In the majority of instances of intracranial hemor- 
rhage,. the diagnosis was made at autopsy. All diagnoses were made by the pedi- 
atricians and they did not know which mothers had received vitamin K. The same 
criteria and the same phj’sicians therefore were used in both the control and the 
vitamin K cases. Our deductions, as a result, should be correct. 

This preparation has been recommended for use during the ante-partum period 
by some men. We have been reluctant to use it at this time because of the in- 
creased coagulability of the blood whieli is noticed in cases of eclampsia. After the 
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DISCUSSION 

DR. E. STEWART TAYLOR (by invitation).— The important thing that should 
be emphasized is that 50 per cent of the control infants, who had a clotting activity 
below 35 per cent of normal, had hemorrhage of some variety. On the other hand, 
in the 100 vitamin K ca.ses, there was only one which had a low prothrombin clotting 
value and no case showed evidence of hemorrhage. 

DR. ARCHIE BLACK (by invitation). — There seem to be two important sources 
of vitamin K in Nature, one from foods, particularly the green vegetables, such as 
.spinach and alfalfa, and the other from bacteria. Apparently, the bacteria in the 
intestinal tract contribute considerablj'. It has been suggested by Quick and several 
others that the prothrombin content of the blood of the newborn infant begins to 
rise from the third to the fifth day, because it requires that long for the bacterial 
flora to be established in the intestinal tract and to produce sufficient vitamin K. 

The known vitamin K’s that exist in Nature are all chemical derivatives of 
2-metli)’l-l, 4-naphtIioquinone. It was a %’ery interesting discovery that this simple 
compound is more active than either of the two vitamins found in Nature, the one 
from alfalfa and spinach and the other which is produced by bacteria. 

DR. CxVRL T. JAVERT (by invitation). — The evaluation of the prothrombin con- 
centration in the blood, from the standpoint of various tests, including the older one 
of Howell, gives values with great apparent variance. If j’ou use the Smith or the 
Quick te.st, you find relatively normal or slightly subnormal values in the pro- 
tiirombin level in the blood of the infant. On the other hand, if you use the Warner, 
Brinkhouse, and Smith test, the two-stage test which was referred to, you 
find that the prothrombin level in the cord blood of newborn infants is decidedly' 
low. In relation to an adult with 100 per cent of normal, the newborn infant may 
liave as little as 20 per cent. 

It is surprising that many infants with a low prothrombin do not develop hemor- 
hagic disease. We have seen levels as low as a per cent of normal and less, in terms 
of tlie Warner, Brinkhouse, and Smith test, without hemorrhagic disease. 

It was interesting to me to see in the control cases of this series that there 
was an incidence of hemorrhagic disease as high as 2 per cent. In our o^vn clinic 
the average incidence of hemorrhagic disease is about the same as in Dr. Beck’s 
vitamin K treated patients, namely, 0.7 per cent. This incidence is borne out by 
observations of Townsend as far back as 1894, and more recently by Salmonson in 
Norway, as well as by reports from other parts of the world. With an incidence of 
hemorrhagic disease of 1 per cent or less, the effectiveness of idtamin Iv or any other 
preparation for the further reduction of the incidence of hemorrhagic disease may 
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Although a great deal of work has been done with amplification of 
heart sounds (adult, child, and fetus), very few studies have been re- 
ported of the actual recording of these sounds by the stethograph or - a 
similar instrument. 

Eecently, McKeeio. n reported interesting studies of heart sounds in normal 
children, and heart sounds and murmurs in children with rheumatic heart disease 
by means of the stethograph. SmitlU^ studied fetal heart sounds in 52 cases by 
the use of a recording instrument, and was able to reproduce the amplified sounds 
by means of phonograph discs. 

Originallj^ it was shown that the electric energy of the fetal heart was 
too weak, in relation to that of the maternal heart, to be demonstrated 
on an electrocardiogram when usual methods were used. Therefore work 
was done on animals whose fetus was larger than the human fetus. 

Norr,i3 and Steffan and Strassman,!'* studied domestic animals especiallj' the 
horse, and the latter developed a satisfactory technique which thej’ used on 
pregnant women. There are a few scattered studies on the human fetal electro- 
cardiogram bj' Sachs, 13 Maekawa and To}’oshima,i® and Strassman.i" , In 193S, 
Strassmanis and Musseyio were able to report on the improved technique and 
results of routine fetal electrocardiographj- during pregnancy. They studied 52 
gravidas on whom 70 fetal electrocardiograms were taken, and found 87 per cent 
positive fetal electrocardiograms and 13 per cent negative tracings. 

At about the same time (1938), BelP studied a series of 33 cases of fetal elec- 
trocardiograms by using a fundus-sj’niphysis pubis lead with the thermionic valve 
technique, a valve electrocardiograph to which a balanced input amplifier was 
introduced. This instrument gave as much amplification as could be obtained 
without oscillation. Of the 33 cases that he examined in the last two months of 
pregnancy, about one-third showed positive results. He suggests that the failure 
to secure positive results in all cases is due partlj- to the differences in the electric 
properties of the abdominal wall, and partly to the electrical disturbances pro- 
duced bj’’ the abdominal muscles, and not to insufficient sensitivitj' of the ap- 
paratus or to differences between the fetus. 

Occasional caseszo have been reported of the accidental detection of fetal 
electrocardiograms while doing a routine maternal electrocardiogram. 

PURPOSE 

The purpose of this study is to develop a positive method by the use 
of a simple technique for determining during pregnancy and labor 
whether or not the fetus is alive. It occurred to us that if information 
concerning the status of the fetal heart could be gained by the recording 
of fetal heart sounds and fetal electrocardiograms individually, much 
more could be learned by a combined study, both for practical teaching 
and research purposes. Records obtained by any method should be 
accurate as Avell as easy to interpret. 

With this in mind, the principles promulgated by Strassman^®’ for 
the study of the fetal electrocardiogram were adhered to in this com- 
bined study. These principles are: (1) To avoid modification of the 
electrocardiographic apparatus which was generally in use; (2) not to 
employ unusual leads, such as placing electrodes in the rectum or 
Vagina, or fundus-s 3 miphysis pubis leads as used bj^ Bell; (3) to increase 
the amplitude of the waves and decrease shakiness and fuzziness, of the 
tracings as far as possible. 
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))rcgniuicy lias rcacliod term and the patient has gone into labor, we do not think that 
tile administration of vitamin K should have any deleterious effect in this regard. 

Vitamin Iv, I believe, was first used in infants after birth. Its hypodermic 
iidministration is very valutible in those cases in which the prothrombin values are 
low. It certainly should be used whenever hemorrhage occurs or whenever the type 
of delivery leads us to anticipate hemorrhage. In other words, after prolonged 
labors and operative deliveries, this prophjdactic use of vitamin Iv should be of 
value. Because of the increased tendencj- toward hemorrhage in prematurely born 
infants, the prophylactic administration of vitamin Iv also is recommended whenever 
a child is born before term, even though it be delivered by cesarean section. 

In reply to Dr. Wolfe, I would say that I doubt very much whether vitamin K 
would be of any use in the patient who has a high prothrombin value. 

We have noted an increase in the incidence of erythroblastosis in our clinic. This 
may, of course, be due to the fact that we are on the lookout for this condition 
and, as a result, make better diagnoses than in former times. Because our patients 
belong in the low economic group, however, we have thought the increase in this 
condition also might be due to some deficiency. Eeplying to Dr. Eubin, I might 
say that one of the control cases had erythroblastosis. In this instance, however, 
there was no reduction in the prothrombin values. 


FETAL ELECTROCARDIOGEAPHY AND STETHOGRAPHY 

A Combined Study 

Morris Dressler, M.D., and Samuel N. Moskowitz, M.D., 
Brooklyn, N. Y. 

(From the Cardiac Clinic, and the Obstetric Outpatient Department , 
Greenpoint Hospital) 

introduction 

A S FAR as we Imow, no attempt has been made to study the human 
fetal electrocardiogram and stetliogram simultaneously. Bell,’^ in 
his discussion of the only twin pregnancy recorded by the fetal electro- 
cardiogram, presents arguments to prove that the waves produced are 
fetal waves; and concludes his discussion with the statement that com- 
pletely satisfying proof could be given only by simultaneous records of 
fetal heart sounds and fetal electrocardiograms. 

j\Iany contributions have been made and various methods used in the 
study of fetal heart sounds.-'® Originally, amplification of heart sounds 
was done on adults and its practicability was demonstrated. Pommerenke 
and Bishop^ used an instrument for tlie amplification of fetal heart 
sounds with good room volume, clarity, and freedom from distortions. 
They were able to obtain sufficient output from the amplifier to cut satis- 
factory phonograph discs. DeCosta® was able to reproduce the rate and 
regularity of fetal heart sounds by means of the photostethoseope, an 
ii^trument consisting of a small neon lamp which translates sounds into 
flickers of light. 

Electric stethoscopes, various microphones, thermionic valves, and am- 
plifying and reiiroducing apparatiLs®'® have been used by many workei-s 
to demonstrate fetal heart sounds. 
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detect fetal heart tones with the ordinarj- stethoscope, apply the microphone to 
all four quadrants of the abdomen, listening at each quadrant by means of the 
stethophone for fetal heart sounds. Bj' this method we were able to detect sounds 
in almost all eases; (5) if no sounds are detected, record a tracing from eacli 
quadrant; and (6) if sounds are detected, record a tracing from that particular 
area. 

Having completed all connections, the fetal electrocardiogram and stethogram 
are recorded separately and simultaneously. In routine electrocardiography, the 
speed of the film is 25 mm. per second. This speed is used for the simultaneous 
recording. Ordinarily, a speed of 50 to 75 mm. per second is used in stethographj% 
We used this speed in studying the heart sounds separately. 

' Electrocardiographic tracings are first taken with the usual leads (I, II, and 
III). The electrode is then changed from the left thigh to the right thigh, and 
the tracings are repeated with Leads II and III (right arm-right thigh, left arm- 
right thigh, respectively). These five leads (right arm-left arm, right arm-left 
.thigh, left arm-left thigh, right arm-right thigh, left arm-right thigh) cover the 
main directions the axis of the fetal heart might take in the body of the mother, 
projected on a two dimensional field. The usual electrocardiographic standardiza- 
tion is used ; 1 millivolt deflects the string 1 cm. Two feet of film are used for 
each lead in order to facilitate studj* of the tracings. 

It is a general phj’siologic fact,23 that the first sound in adults is heard verj^ 
shortly after the beginning of sj-stole and the second sound immediate] 3 ^ after 
the end of sj’stole. The first sound is therefore s 3 ’stolic, and the second sound 
diastolic. In the stethograms studied, the s 3 'stolic phase is measured from the 
beginning of the first sound to the end of S3’stole, and the diastolic phase, from 
the beginning of the second sound to the end of diastole. 

MATERIAL 

This paper is a preliminary report of the study of the fetal electro- 
cardiogram and stethogram during pregnancy. In a subsequent paper 
we will report on the results during labor, and add more cases during 
pregnancy. 

Fort 3 ' gravidas were drawn at random from the outpatient obstetric clinic. We 
had no previous knowledge of the location of the fetal heart, the presentation of 
the fetus, or the presence or absence of a viable fetus. None of the patients were 
organic cardiacs, although no attempt was made to discriminate. All patients 
were in the last two months of pregnanc 3 ’' because of previous knowledgeis, in 
that better results are obtained with the fetal electrocardiogram, although fetal 
heart sounds can be recorded as early as the sixteenth week of pregnanc 3 ^ The 
patients were studied the day following their last visit to the obstetric clinic in 
order to correlate the findings of the obstetrician with our own. 

After delivery, all necessary data relative to the bab 3 ' were collected and re- 
corded, as well as the final diagnosis at deliver 3 % 

Table I shows the age distribution and parit 3 '' of the gravidas studied. It is 
noted that most of the patients are primiparas and in the 3 ’ounger age group. 

Table I. Distribution op Patients According to Age and Parity 


AGE 

PARA l 

PARA II 

PARA III 

PARA V 

TOTAL 

19-23 

17 

3 

1 

0 

21 

24-28 

6 

4 

4 

0 

14 

Over 28 

0 

4 

0 

1 

5 

Total 

23 

11 

5 

1 

40 


RESULTS 

All 40 women gave birth to live babies. The stethogram was positive in all, or 
100 per cent. In 4 cases the fetal heart tones could not be detected by the ordi- 
nar 3 ^ stethoscope. In these there was a loud uterine souffle which interfered with 
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Tlic physician not infrccinenlly encounters conditions wliieli make it 
difficult for him to liear the fetal lieart sounds by ordinary methods. 
Tliese conditions are: (1) An obese abdominal Avail, (2) an excessiA-e 
amount of amniotic fluid (hydramnios), (3) an abnormal position of 
the fetus in relation to the mother’s abdominal Avail, and (4) the pres- 
ence of adventitious sounds (uterine souffle). 

At other times, operative procedures (craniotomy and cesarean sec- 
tion) may be necessaiy, and determination of the Auability of the fetus 
is most important. This determination may also be of importance from 
a medicolegal aspect AA'here the aA'ailability of permanent graphic records 
is necessary. 

j\Ian.A" other problems are encountered AA'hich may be ansAA^ered by our 
combined study. These may include: (1) The presence of tAAuns or 
multiple pregnancies, (2) the presence of congenital defects of the fetal 
heart, (3) the effect of pregnancy and labor on the fetal heart under 
normal and abnormal conditions, and (4) the effect of drugs on the 
fetal heart. 


METHOD 

The instrument used in this stud}' is called the electrocardiograph-stethograph.* 
Tracings of the fetal electrocardiogram and stethograni can be made separately 
or simultaneously. In the technique for the study of the fetal electrocardiogram, 
we follow Strassman’s method very closely with fcAV exceptions. 

The patient is placed flat on her back on a bed, thereb}' avoiding any muscular 
contractions that may occur in the sitting position. She is allowed to rest about 
fifteen minutes before any recordings are done, to permit her to become acclimated. 
Slie is assured that there is nothing wrong with her pregnancy in order to allay 
any anxiet}'. The room used for this study Avas carefully selected to a\'oid 
extraneous noises and other electrical apparatus Avliicli might interfere with the 
recording of fetal heart sounds and the fetal electrocardiogram. The skin and 
the electrodes are moistened with saturated saline solution. The electrodes used 
are the same as those used for routine electrocardiography, and measure 2% by 
inches. The electrodes are placed on the upper arms and the left thigh, and 
are fastened with bandages 3 inches wide which have been previously soaked in 
.saturated saline solution. The purpose of the position of the electrodes and the use 
of saline solution is to lessen the skin resistance and to improve the detection of 
the fetal cardiac impulses. 

The stethograph of our instrument Avas designed by Lockhart and for a de- 
tailed revicAv of methods, reference should be made to his papers. 21 . 22 it is an 
instrument that records sound vibrations as they actually occur, rather than as 
they are heard. It consists mainly of a microphone, a stethophone, an amplifier, 
and a recorder. The microphone is equipped Avith three bells in order to secure 
A'arious degrees of filtering. The No. 1 bell has a large open face measuring 2 
inches in diameter, the No. 2 bell is similar in size but coA-ered with a diaphragm, 
tlie No. 3 bell is approximately of the same size as that used on stethoscopes. 
After trying all three bells, we found that the fetal heart tones can be recorded 
Avith the greatest amplitude by the No. 1 bell. 

The folloAving is the routine used in the stethographic recording: (1) Listen 
to the abdomen with the ordinary stethoscope in order to localize the fetal heart 
sounds; (2) if detected, apply the microphone to that particular area, and hold it 
in place by means of a rubber belt. The rubber belt must be tight enough to 
insure a good seal betAveen the bell and skin; (3) listen with the stethophone, 
clarify the fetal heart sounds by means of the A'olume control, aA'oid picking up 
room no ises, and prevent blurring of the light beam shadoAv; ( 4 ) if unable to 

T.’ ? r* ’ ' nt Company as the Hinclle "AU Electric" 
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was fetal systole greater than diastole. Fetal heart rates above 160 are considered 
abnormal.31 

Of the 40 recorded stethograms, the second sound was loudest in 21 (55 per 
cent), the first sound in 7 (17i/^ per cent) ; they were equal in 9 (22% per cent), 
and they were variable in 2 (5 per cent), the intensity of sounds varying in different 
cycles. 

In 2 cases, the fetal heart sounds were hardlj^ detectable by the stethogram. 
In one of these, the fetal electrocardiogram %vas hardlj^ detectable, and the weight 
at birth was 5 pounds. Tlie otlier was an infant delivered by breecli wliich weiglied 
6 pounds 14 ounces. The size of the fetus may be a factor in the intensity of 
fetal heart tones. 



I y t p / t / V It- 



Fig:. 2. — Normal fetal heart sounds with film speed of 25 mm. per second. A, active 
fetal movements (.P.M.). Intensity of sounds appears equal. B, sinus arrhythmia. 
Note differences in the length of the various diastolic phases (compare diastolic phase 
of cycle 3 with that of cycle 6). Intensity of sounds varies; second is louder but 
toward end of tracing they appear equal. C, simultaneous recording of fetal heart 
sounds and fetal electrocardiogram. Note fuzzy electrocardiogram tracing but negative 
fetal waves (vertex presentation), detected with the aid of first sound. First sound 
louder than second. 


There is a definite relationship between maternal and fetal heart rates. The 
fetal rate is in direct proportion to the maternal rate. The faster the maternal 
rate, the faster the fetal rate; the slower the maternal rate, the slower the 
fetal rate. The usual proportion of maternal to fetal pulse in our series is 3:5 
or 5:8. 

Of the 40 gravidas studied, 34 (85 per cent) were vertex presentations, and 6 
(15 per cent) were breech presentations. Fetal electrocardiograms were positive 
in 32 cases (80 per cent), and were negative in 8 cases (20 per cent). In 27 
(79 per cent) of the vertex cases, the fetal electrocardiograms were positive, and 
in 7 (21 per cent) they were negative. Five of the breech cases were positive 
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detection Toy the ear. In one of the above eases, the patient was verj' obese. The 
uterine souffle was recorded together with the fetal stethogram in 13 cases, the 
souffle overlapping fetal sj'stole and diastole. In one case the fetal heart sounds 
could neither be detected the ordinary stethoscope nor by the stethophone 
(microphone), due to a veiy loud uterine souffle. The sounds were recorded by 
the stethogram (Fig. 5, A). Fetal sinus arrhythmia was present in 4 cases, and 
fetal movements were well recorded in two (Figs. 1 and 2). 


A 



D 

/ Z t z f 2 i z f 



E 

1 t z ! % t / >- / 2 . 





Pis'- 1- — Normal fetal heart sounds with film speed of .50 mm. per second. A, second 
sound louder than first. Uterine souffle (f7.S.) covers systole and diastole. Systole. 
0.16 sec. ; diastole. 0.27 sec. Fetal rate, 136. B, systolic and diastolic phases of equal 
length, 0.15 sec. Fetal rate, 200. C, systolic and diastolic phases of equal length, O.IS 
sec. Petal rate, 166. Uterine souffle covers both phases. See Pig. 3 for differentiating 
first from second sound. X), first sound louder than second. Note variations in in- 
tensity and length of sounds. In third cycle, intensity of first and second sounds 
appears etmal. Systole, 0.20 sec. ; diastole, 0.26 sec. Fetal rate, 130. Uterine souffle 
present E, at the beginning of tracing, second sound louder than first. Near the 
end, intensities of both appear equal. 

The length of fetal systole varied between 0.12 and 0.22 second and fetal 
diastole between 0.14 and 0.3S second. In 4 cases, the length of sj’stole was 
equal to that of diastole. In these, the fetal heart rates were 200, 166, 166, and 
150 beats per minute, indicating that the more rapid the fetal rate, the shorter 
the diastole, until systole and diastole may become equal (Fig. 1). This well 
conforms with the shortening of diastole in tachycardias of adults. In no event 
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(83 per cent), and one was negative (17 per cent). These figures are slightly less 
than those of Strassman^s series with the exception that our breech cases showed 
more positive electrocardiograms. We encountered no difficulty in studying breech 
electrocardiograms (Table II). 

There is no difference in the percentage of positive fetal electrocardiograms, 
whether taken three weeks before delivery or later, provided they are recorded 
within the last two months of pregnancy. However, there is a definite relation- 
ship between the size of the fetus (as evidenced by birth weight) and the number 
of positive fetal electrocardiograms. The smaller the fetus, the less positive and 
more negative electrocardiograms are recorded. The larger the fetus, the more 
positive and less negative electrocardiograms arc recorded. The sex of the fetus 
has no influence on the number of positive electrocardiograms (Table III). 


Table III. Eelationship Between Sex, Weight op Baby at Birth, and Positive 

Fetal Electrocardiograms 


AVEIGHT 

M. 

1 i 

POS. EKG. 

NEG. EKG. 

% POS. 

% NEG. 

5 pounds to 7 pounds 

8 ounces 

11 

m 

13 

5 

72 

28 

7 pounds 9 ounces to 

9 pounds 13 ounces 

15 

■ 

19 

3 

86 

14 

Total 

20 

1 14 1 

32 

8 

80 

20 


Of the 5 positive breech cases with electrocardiograms, recorded 45, 28, 17, 12, and 
9 days before delivery, two (seventeen and twelve days) eventually delivered as, right 
occiput posterior. In botli of tliese cases, the obstetrician's diagnosis concurred 
with our electrocardiographic findings, althougli roentgenograms taken five days 
before deliver}’’ showed vertex presentations. The one negative breech electro- 
cardiogram was diagnosed as a breech by means of the microphone, which located 
the fetal heart in the left upper quadrant, althougli the obstetrician’s diagnosis 
was left occiput anterior. This patient eventually delivered a fetus in the left 
sacral anterior position. 

The number of positive tracings was almost the same in Lead II (right arm- 
left leg) and Lead IV (right arm-right leg) as compared with Lead ni (left 
arm-left leg) and Lead V (left arm-right leg). In other words, the positive 
tracings in all four leads were approximately the same (Table ri'). This coincides 
with the final diagnosis of 18 right vertex positions and 18 left vertex positions. 
In Strassman’s series, there were more left vertex positions, and, therefore, posi- 
tive tracings were highest and almost the same in Leads III and V, because these 
leads are the most favorable for recording impulses from the fetus in the left 
vertex position; whereas Leads 11 and IV are most favorable for recording im- 
pulses from the fetus in the right vertex position. As a rule, the left vertex 
position occurs more frequently than the right. 

The ratio of the total number of positive tracings to the total positive electro- 
cardiograms is practically the same, irrespective of the time they were taken 
before delivery. This again proves our previous contention that it is not the time 
before delivery but the size of the fetus that determines the number of positive 
tracings (Table IV). 


Table IV. Eelationship Betiveen the Time Before Delivery, Number op Positive 
Electrocardiograms, and Number of Positive Tracings 


DAYS BEFORE ] 

total I 

POSITIVE TRACINGS 


POS. 

LEAD 

LEAD i 

LEAD 

LEAD 

LEAD 

NO. POS. TRAC- 

DELIVERY 

EKG. 

I 

_ n i 

III 

IV 

V 

INGS PER EKG. 

0-20 

20 1 

1 


12 


mm 

2.6 

21-67 

12 

0 


8 


■■ 

2.3 

Total 

32 

1 

1 20 ! 

20 



2.45 Av. 
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fetus, and the site of maximal intensity. The more rapid the fetal 
heart, the greater the intensity of its sounds. 

Since the intensity of fetal heart sounds may vary, it may he difficult 
to differentiate the first from the second sound in the presence of 
systole and diastole of equal length. Under such conditions, the pres- 
ence of a positive fetal electrocardiogram would help, since the E-wave 
of the electrocardiogram iireeedes the first heart sound by a few hun- 
dredths of a second (usually 0.04 sec.) (Figs. 2 and 3). A similar 
I'elationship occurs in adults with the simultaneous recording of the 
electrocardiogram and stethogram. 

Although it has been proved that the larger the fetus, the sloiver the 
rate, the smaller the fetus, the faster the rate, it appears that the ma- 
tei’iial rate has a definite infiuenee over the fetal rate in spite of the 
size of the fetus. The difference in rate may be a helpful differential 
point between a large fetus and twins.-' 

Strassman^® has shown that the impulses of the fetal heart are too 
weak to give in a visible way the same configuration of heart action 
that is found in the electrocardiogram of adults. The P- and T-waves 
are absent. The E-wave is the onlj’- visible part of fetal heart action 
during pregnancy and labor. The siuuiltaneous recording of the fetal 
electrocardiogram and stethogram works both ways to prove that the 
E-wave is the only defieetion. It precedes the first sound of the fetal 
heart and the first fetal heart sound follows it. The amplitude of the 
R-wave varies between 1/2 2 mm., and its Avidth betiveen 0.02 and 

0.04 sec. It is usually visible to the trained naked eye but sometimes 
a magnifjdng glass is necessary for identification. 

In order to determine if a fetal electrocardiogram is positive, the . 
following criteria are essential: (1) The E-wave must be followed 
throughout the entire lead ; (2) it must occur at more or less regular 
intervals; (3) the interval must correspond in length to the distance 
betAveen each fetal heart beat as recorded on the stethogram ; and (4) 
the exact fetal heart rate as determined by the distance betAveen tAvo 
fetal AvaA'^es must correspond to the rate as determined by the fetal 
stethogram. In determining the fetal heart rate, the same method is 
used as in adult electrocardiography. 

Since in A’^ertex presentation, the fetal heart is upside doAvn in rela- 
tion to the maternal heart, the fetal R-AvaAm appears as a negatiA^e AvaAm 
defiected beloAV the isoelectric line, and is sometimes folloAved by a 
very short posithm AvaA'e (Pigs. 3 and 4). In breech presentation the 
opposite takes place, a positive R-AvaAm is folloAved at times by a short 
negatwe Avave (Figs. 5 and 6). There Avas no difficulty in studying 
either the positive or negathm AvaAms, because in all tracings, fetal 
Avaves are better detected on the isoelectric line than on any of the 
maternal AvaA^es. When the fetal AvaAms coincide Avith the maternal 
QRS complex, they are ncAmr Ausible. When they coincide AAdth the 
maternal P- and T-Avaves, they are hardly visible. 

AVe wisli to detail Case 36, a positive breech electrocardiogram, as one of the 
most unique fetal tracings ever recorded (Fig. 6). There is no fetal electro- 
cardiogram on record in which the waves are recorded in Lead I. Theoretically, 
it is assumed that the tracing in Lead I is positive only in cases of transverse 
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Altliougli tivins were suspected the obstetrician in 2 cases, we were able to 
disprove this by the fetal electrocardiogram and stethogram. Follow-up verified 
our results. Unfortunately no opportunity of recording multiple pregnancies has 
been presented. Bell has the onty positive tracing of twins on record. 

DISCUSSION 

The association of irregailarities of rhythm, miirinurs of the fetal 
heart, and pronounced slowing of the rate may in occasional instances 
he due to congenital heart disease, and the diagnosis can be made 
before delivery. None of our cases of sinus arrhythmia or normal 
rhythm showed any stethographic evidence of congenital heart dis- 
ease. All hearts examined after birth- ivere normal. Sampson, McCalla, 
and Kerr,-® working on phonocardiography of the human fetus, re- 
ported 31 cases of fetal cardiac irregularities, but in only one instance 
was there a congenital heart lesion. Sinus arrhythmia is a common 
finding in fetal hearts. It has no clinical significance, and is explained 
on the basis of a myogenic or a neurogenic origin, due to a relatively 
unstable pacemaker. 

Of the 13 cases of uterine souffle recorded, 6 Avere on the left and 7 
on the right side. This coincides with the equal number of right and 
left vertex positions in our series. The uterine souffle is a humming, 
bloAving, rushing, sibilant, or even musical sound synchronous Avith the 
maternal heart. It originates in the large vessels, arteries and veins 
in the sides of the uterus. It is heard best on the loAver left side of 
the uterus, but may be heard on the right side, anteriorly on both 
sides, and occasionally all over the abdomen. It may be loud, droAiming 
the fetal heart tones as demonstrated in 4 of our eases, or soft, hardly 
audible, and even absent in some cases (10 per cent).^® It may be 
heard at one time and be absent in the same place later. Some of our 
tracings shoAv the above characteristics. It is usually systolic but may 
be both systolic and diastolic. It is found whether the fetus is dead 
or alive, and is not a diagnostic sign of pregnancy because it is heard 
over rapidly growing tumors. 

Heart sounds consist of mixtures of frequencies or noises. They are 
never pure musical notes haAung single frequencies. The dominant 
frequencies of the various sounds tend to remain the same in each 
individual, regardless of the cai’diac rate or of the sites at AAfflieh the 
microphone is placed. The frequency composition^®’ of fetal heart 
sounds is similar to that of adult heart sounds. The amount of sound 
energy is, hoAvever, considerably smaller than for adult hearts. Since 
in certain cases, the ear is incapable of detecting fetal heart sounds, 
it is obAGous that obstetric auscultation requires acuity of hearing at 
loAv frequencies. The absolute and relatNe intensities of sounds change 
greatly Avhen the microphone is moAmd from one place to another, and 
•AAdien the heart rate changes.^® This is demonstrated by placing the 
microphone at the apex or base of the adult heart. The intensity of 
fetal heart sounds depends upon the site at Avhich the microphone is 
placed, as Avell as upon maternal and fetal conditions Avhich may inter- 
fere Avith the transmission of sound. These conditions include thick- 
ness of the abdominal AAmll, change in position and moAmments of the 
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lieart rate that not onlj' approximates the maternal rate, but even becomes slower 
than the maternal rate. In Lead I, tlie maternal rate is 125 (sinus tachycardia), 
and the fetal rate is 94. At the beginning of Lead II, the maternal rate is 150 
(marked sinus tachj'cardia), and the fetal waves are not detected, due to the 
marked sinus tachycardia. As the maternal rate slows down in this lead to 83, 
the fetal waves are detected and the fetal rate is still 94 beats per minute. At the 
beginning of Lead IV, the maternal rate is now C5 and the fetal rate slows down 
to 83. Toward the end of Lead IV, the maternal rate becomes 75 and the fetal 
rate still remains at 83. The above variations in rate were temporary, because 
the fetal rate at birth was 140. It seems that the mechanism involved in the 
above rate changes affected not only the mother but also the fetus. Whether 
the fetal heart rate was chieflj’' influenced by the maternal rate and vice versa, 
or both were separately affected, is difficult to state. One can simply impl 3 ^ that 
the condition was undoubtedl.y a temporary sj'mpathetie-vagal disturbance affect- 


40 wp UT£RlNe SOOFf^L£ CcyERlHC- BMTlRg TRACI Afg. 



Pig. 5. — Simultaneous recording of fetal electrocardiogi'am and stethogram. A, fetal 
sounds are covered by a loud uterine souflle, making it difficult to detect and differenti- 
ate the sounds. Second sound is louder. Fetal. waves help to distinguish the sounds 
and vice versa. Arrows indicate upright or positive waves (breech presentation). 
Film speed is 25 mm. B, fetal heart sounds with film speed of 50 mm. Note variations 
in intensits' of- the sounds. G, same case as B, except that the fetal electrocardiogram 
has a film speed of 25 mm. Arrows indicate inverted or negative fetal waves (vertex 
presentation). 

ing both' mother and fetus. In tlie fetus, it was a sinus bradjmardia or possiblj' 
a temporary heart block, and in the mother it was a sinus tach 3 'cardia. There 
is no doubt of the uniqueness of this case from ever 3 ^ standpoint. Although the 
bab 3 ' was discharged as normal at birth, a follow-up study will be made. 

Conditions sometimes arise (infections, hj^pertlijn’oidism, etc.) in 
in which the maternal rate becomes rapid, making it difficult to dif- 
ferentiate maternal from fetal rate. In such instances, Lonne®^ sug- 
gests the simple procedure of taking a deep breath after quiet breathing, . 
and holding it. Thus one approaches the physiologic rate, whereas the 
fetal rate is not disturbed. In our unique case, it would have been 
difficult to differentiate maternal from fetal rate without the use of 
the fetal electrocardiogram. 

In evaluating the cause of our 8 negative fetal electrocardiograms, 
several factors are involved. Two cases (twenty-seven and twelve days 
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positiou of tlie fetus, because in longitudinal positions (vertex or breecli presenta- 
tion) the axis of the fetal heart is vertical, and, therefore, the isoelectric zones 
are horizontal and parallel to Lead I (right arm-left arm). In this case of right 
sacral anterior, there are positive or upright fetal waves in Leads I, II, and IV. 


r % / ». It t i / '- / ^ / i ^ It- ' t / t / %■ ) 



Pig 3. — Simultaneous recording of fetal heart sounds and fetal electrocardiogram. 

A. speed of film is 25 mm. per second. Note definite relationship between the first 
sound and the R-wave of the fetal electrocardiogram. Arrows indicate inverted or 
negative R-waves (vertex presentation). Second sound is louder than first sounci. 

B, same as A, except that speed of film is 50 mm. per second. 



Fig. 4. — Fetal electrocardiogram, Leads II. III. IV, and V. Arrows indicate fetal 
waves (R-waves) whicli are inverted or negative, indicating verte.x presentation. Note 
that fetal waves are excellent in spite of fuzzy tracing. 


The only reason we can advance for the positive Lead I, is that the fetus was in 
an oblique position, with the axis of the fetal heart transversely and parallel to 
Lead I. The electrocardiographic diagnosis is a transverse heart and a breech 
presentation. Another interesting feature of this case is the presence of a fetal 
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before deliver}^) gave excellent tracings but both showed a maternal 
sinus tachycardia and one a fetal sinus arrhythmia. Four eases (twenty- 
one, eleven, five, and two daj^s before delivery) gave excellent tracings, 
but the size of the fetus was in the lower weight group. In the last 2 
cases (twenty-five and eight days before delivery), the patients were 
very nervous, and the tracings showed evidence of interference due to 
muscle tremor. One of these eases was also in the lower weigJit group. 



Fig:. G. — Fetal electrocardiogram. Leads I, II, IV. Arrows indicate upright or positive 
waves (breech presentation). For full description see text. 

Of the 8 negative cases, 5 were in the lower weight group. In addition 
to the weight of the fetus, nervous patients, maternal sinus tachycardia, 
and possibly fetal sinus arrhythmia may be factors hi the causation of 
negative electrocardiograms. 

CONCLUSIONS 

It is interesting to note that the diagnosis of position, by location of 
the fetal heart by means of the microphone, is more accurate than the 
obstetrician’s diagnosis (by ordinary methods), when compared with 
the final diagnosis on deliveiy. This comparison is made with due con- 
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fortunate in recording the only positive fetal waves on record in Lead 
I in a breech presentation. We advanced the reason for this paradox 
as due to the transverse position of the fetal heart in an oblique breech 
presentation. 

The fetal electrocardiogram is indispensable in differentiating between 
fii’st and second heart sounds, in the presence of equal systolic and di- 
astolic phases caused by fetal tachycardia. 

Its value also lies in the fact that a combined tracing of the maternal 
and fetal electrocardiograms can be studied, and used as a permanent 
record for medicolegal or other purposes. 

There is no doubt of its value in twin pregnancies as shoum by Bell’s 
ease, in which both waves were upright, proving the presence of two 
breech presentations. It is certainly of great help to the obstetrician 
to loiow in advance the presentation of twins so that he can plan his 
method of delivery. 

We have enumerated the results and value of each method separately. 
By combining both methods, the positive results of our procedure are 
certainly enhanced, and the most complete records for study are ob- 
tained. We do not expect our method to replace the obstetrician’s 
routine periodic examination, but to be used concomitantly if possible 
and as a consultation service if necessary, because we feel that the 
technique is simple, the time consumed in the process insignificant, and 
the results of indubitable value. 

We hope that our combined method will stimulate further study along 
these lines. 

SIBDMARY 

Forty gravidas were studied routinely in the last two months of 
pregnancy, to determine the diagnostic significance of the fetal electro- 
cardiogram and the fetal stethogram, separately and simultaneously, 
in evaluating the presence of a viable fetus. The individual value of 
each method was enhanced liy the combined study. 

The fetal stethogram was positive in 100 per cent of the cases, the 
fetal electrocardiogram in 80 per cent. 

The stethogram is helpful in studying the rate, rhythm, and regu- 
larity of fetal heart sounds, the sj’^stolic and diastolic phases, murmurs, 
the uterine souffle, and fetal movements. The intensity of fetal heart 
sounds depends upon the site at which the microphone is applied, and 
upon maternal and fetal conditions. In most cases the second sound is 
louder than the first. As a rule, diastole is longer than systole, but 
in the presence of fetal tachycardia they may become equal. 

The electrocardiogram is valuable in the presence of positive tracings. 
The absolute diagnosis of fetal presentation is made by the fetal electro- 
cardiogram. If the. waves are negative, a vertex presentation is pres- 
ent ; if positive a breech presentation is present. In the presence of an 
equal systolic and diastolic phase, the first sound is recognized by its 
relationship to the R-wave of the fetal electrocardiogram. 
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sideratiou to the possible change of position before delivery (Table V). 
The most accurate method of detecting presentation is by means of a 
positive fetal electrocardiogram. 

It is obvious, from our results, that the study of the fetal heart by 
the fetal electrocardiogram and stethogram, either separately or si- 
multaneously, is the only method available at present for an accurate 
estimation of fetal life. 

One cannot always depend on ordinary hearing for accurate results,®” 
as well as one cannot at times depend on amplified hearing. But a 
recorded tracing of sounds can never fail, provided there is something 
to record. A contracting fetal heart muscle Avill always produce sounds 
which can be recorded by the stethograph or any similar instruraent.^^ 
By the same token, fetal movements due to muscular contraction produce 
sounds Avhieh can be definitely recorded. 

The method of sound recording gives us further information con- 
cerning the fetal heart. The first and second sounds, and the systolic 
and diastolic phases can be accuratel.y studied. The presence of other 
sounds (thii’d and auricular sounds), adventitious sounds (uterine 
souffle), cardiac murmurs (congenital heart disease), and irregularities 
of rate and rhythm (sinus arrhythmia, sinus tachycardia, sinus brady- 
cardia, and congenital heart block), of the fetal heart beat can be 
visualized. The exact location of the fetal heart can be determined by 
the mierophonic attachment. And finally, our series shows 100 per cent 
accurate diagnosis of fetal life by the stethogram and verified by 40 
live babies at birth. Although there were no tAvins in our series, it 
would be interesting to study stethographic records under such con- 
ditions. 

AVe believe that the technique for the detection of the fetal electro- 
cardiogram has been well perfected by Strassman.^®’ The occurrence 
of a negative fetal electrocardiogram does not depend as much on the 
technique used as on the presence of other factors. AVe have eon- 
clusAely proved in our series that the size of the fetus is an important 
factor, iiTespective of the time befoi*e delivery, provided the electro- 
cardiogram is taken Avithin the last tAAm months of pregnancy. AA^e 
haA^e suggested that maternal tachycardia and perhaps fetal sinus ar- 
rhythmia may be factors. A nervous patient Avill cause fuzziness of the 
tracing due to muscle tremor, and so become an important factor in a 
negatAe fetal electrocardiogram. AA'^hatcA^er the cause, Ave feel certain 
that the technique is not at fault. 

The positiA^e fetal electrocardiogram giAms accurate information con- 
cerning fetal life as A\"ell as becoming an accurate aid in the diagnosis 
of fetal presentation. The mere presence of a positiAn tracing means 
a live fetus, Avhereas its absence does not signify fetal death, if certain 
factors mentioned above are present. If these factors are absent and 
the tracing is excellent, then fetal death should be considered and, of 
course, Anrified by the stethogram. The presence of a negatiAn fetal 
Avave means the presence of a Anrtex presentation at the time the tracing 
is taken. The presence of a positiA’e fetal AA’aAm signifies the presence 
of a breech presentation at the time the tracing is taken. AYe AA^ere 



HYPERTHYROIDISM AT THE MENOPAUSE 

Michael G. Wohl, M.D., and Nathan Pastor, M.D., 
Philadelphia, Pa. 

(From Endocrine Clinic, Temple University Hospital) 

I N STATES of ill health, the female patient at the climacteric presents 
a diagnostic problem to the inteimist, as well as to the surgeon. The 
question is, are Ave dealing with an organic disease or simply Avith a 
manifestation of the beginning menopause ? The symptoms of the meno- 
pause are so protean in nature as to mimic almost any type of organic 
disease, e.g., cardiac, gastrointestinal, pulmonaiy, cerebral, pelvic, to 
mention but a fcAv. 

In this presentation Ave Avish to stress the close relationship betAveen 
menopause and the thyroid gland. 

Menopause and hyperthju-oidism have many leading symptoms in 
common. They are : increased SAveating, irritability and nervousness, 
palpitation, increased sense of heat, etc. To differentiate the hyper- 
thyroid sj’-mptoms from those of menopause may become very per- 
plexing. 

Claiborne^ in discussing the differential diagnosis of borderline hyper- 
thyroidism has recently commented on this subject. He states, “During 
the time of the menopause many AA’omen have symptoms Avhieh are in 
part suggestive of hyperthyroidism. These patients begin to note a 
feeling of Avarmth, perspire readily, are emotionally unstable, cry easily, 
are irritable, complain of palpitation, and so forth. The decrease in 
menstruation may confuse the issue: is it a symptom of hyperthyroid- 
ism or beginning of the menopause ? There is usually no Aveight loss and 
no appetite change. An eleA'ated basal metabolic rate is frequently 
obtained; but repetition gives a drop to normal.” It has been our ex- 
perience that the majority of AAmmen at the menopause shoAV a A’^ariable 
basal metabolic rate. According to some investigators, there is a slight 
fall in the basal metabolism in artificial menopause induced by surgery 
or roentgen ray castration.^ 

The physiologic relationship betAA'een the thyroid gland and the repro- 
ductive function is vast and intriguing. Comparatively little factual 
knoAA'ledge on the subject is on hand. 

It is a Avell-recognized clinical fact that thyroid diseases occur more 
commonly in Avomen than in men ; and that the thyroid gland is enlarged 
at puberty, pregnancy, lactation, and the menopause. The physiologic 
basis for these clinical observations may be gleaned from the experi- 
mental Avork on the effect of the pituitary on the ovary and the thyroid. 

EXPERIMENTAL AA’'ORK 

Castration in animals increases not only the production of prolan A but also 
of the thyrotropic factor of the anterior pituitary lobe.s The OA^erproduction of the 
thyrotropic substances result in hyperplasia of the parenchyma of the thyroid 
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TJie factors involved in negative electrocardiograms arc, a nervons 
mother, a small fetus, maternal tachj’cardia, and possibly fetal sinus 
arrhythmia. 

The combined tracings give permanent records of documental value. 
The maternal electrocardiogram is also recorded. 

The use of fetal eleetrocardiographj'- and fetal stethography for 
routine and consultation purposes is recommended because of the 
simple procedure involved and the ease with which tracings can be 
interpreted. 

A ease of breech presentation with positive tracing in Lead I, and 
variations in maternal and fetal rate is discussed. 

We wish to express our thanks to the Department of Obstetrics for permission to 
study their cases. We wish to express our appreciation to Dr. Anthony K. Colonna 
for his technical assistance. 
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cxoplitlialnius. The right lobe of the thjToid was the seat of a nodule, tlie size 
of an English walnut. The examination of the heart showed no heart disease. 
The lungs were clear. There was some tenseness in the right lower quadrant of the 
abdominal wall. The hair distribution was essentially feminine in type with scant 
axillary hair. The palms of the hands were moist and cold. The fingers showed 
no tremor. On June 13, 1935, the basal metabolic rate was minus 9 and the 
blood cholesterol 240 mg. per 100 c.c. Patient was given % gr. of desiccated 
thyroid three times daily for two weeks. Tlie pulse rate increased to 128, and the 
temperature was 99.4° F. The thj'roid medication was omitted; however, the pulse 
rate remained elevated at about 120 per minute for a period of four weeks; 
during this time she complained mostlj’- of belching. Because of the increased 
pulse rate and elevated temperature, pulmonary pathologj^ was considered. Pliysical 
examination of the chest including roentgenographic studies were negative. No 
apparent cause for the tachycardia could be found, except for the presence of 
the adenoma of the thyroid gland. Because of a similar previous experiencei^ 
in which thyroidectomy brought about complete relief from tachycardia and 
cardiac arrhythmia, the patient was admitted to Temple University Hospital for 
thyroidectomy. The basal metabolic rate at this time was plus 9 per cent. The 
cardiologist’s report was mild myocardial degeneration secondary to arteriosclerosis 
and possibly thyrotoxicosis. After proper preparations with Lugol’s solution and 
rest, the patient was operated upon on Sept. 30, 1935. At operation, an adenoma 
of the right thyroid lobe, the size of a plum, was removed. The left lobe was not 
disturbed. The microscopic examination of the removed tissue showed numerous 
large focal regions of fibrous tissue. The thyroid gland itself was inactive. The 
glands were small and exhibited a moderate amount of mucoid degeneration. 
Patient was discharged from the hospital on Oct. 7, 1935. For the following two 
months her pulse rate averaged 88 per minute. Tlie basal metabolic rate was 
minus 6 per cent, the blood cholesterol 230 mg. per 100 c.c. of blood. On Dec. 17, 
1935, she was seen in the Endocrine Clinic with a pulse rate at rest of 100 per 
minute. Despite sedatives, it continued to vary between 100 and 112 per minute. 
The patient did not return to our clinic for one year. On Feb. 3, 1937, she came 
to the clinic complaining of belching, weakness, hot flushes, and vertigo. Her 
pulse rate was 100 per minute. Her menses were becoming irregular in addition 
to being scanty. On Feb. 5, 1937, she was started on 2000 rat units of progynon 
twice a week. After several weeks’ treatment, her symptoms began to improve. 
On April 30, 1937, her pulse rate was 84 per minute, and she weighed 112 pounds 
(ten pounds more than at first visit) and she had no complaints. Progynon was 
continued for six months at less frequent intervals than in the beginning of the 
treatment. When she was last seen at our clinic on Dec. 29, 1937, her pulse rate 
averaged 84 per minute. Blood pressure was 120/72. Weight llli/. pounds. She 
had been free of her symptoms and had been able to attend to her household 
duties. 

Comment . — This patient was at the menopausal age (45 years) ; she had been 
noting the change in amount of her menstrual flow; she had sj'mptoms of dyspepsia. 
She also complained of nervousness and insomnia. Her pulse rate was persistently 
elevated. All of these symptoms could have been due to the oncoming climacteric. 
Because there were no clear-cut signs of the menopause, such as hot flushes, sweats, 
vertigo, amenorrhea, this phase of her illness was probably minimized. It is 
interesting to note that the basal metabolic rate was not abnormal before or 
after the operation. It is apparent that the primary purpose of the operation, i.e., 
the relief of the so-called mild thyrotoxic symptoms had not been accomplished. 
The vasomotor symptoms were not relieved until estrogen therapy was resorted to. 
A subtotal thyroidectomy in cases of this type may lead to postoperative myxedema 
as illustrated by the following patient. 

Case 2.- — B. H., aged 42 years, white, juarried, came to the Endocrine Clinic 
of the Temple University Hospital on Jan. 27, 1937, because of the presence of 
a “goiter.” She had noticed the goiter one and one-half years previously. It 
had increased slightly in size since then. In addition she complained of nervous- 
ness, irritability, easy fatigability, and free perspiration. The menstrual flow was 
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gland with increased vascularization and reduction in the colloid, a histologic 
picture which characterizes hj'pertliyroidisniA Grumbrechts succeeded in obtaining 
similar histologic changes in thj^roid glands of rabbits when injected with urine 
from women at the climacteric. It is interesting to note that the thyrotropic 
substance is found in small quantities in the urine in premature or late menopause, 
or at the time of comparatively few vasomotor symptoms. On the other hand, the 
level of thyrotropic substance in the urine is at its peak when the vmsomotor 
symptoms are at their height.s 

The e.xperimental work of Sherwood and his associates^ is cogent in this con- 
nection. They found a definite decrease in the basal metabolism of adult 
ovariectomized rats following the administration of estrogen. Estrogen likewise 
proved effective in reducing the basal metabolic rate of experimental hjTpertln-roid 
animals that were not ovariectomized." 

From these observations and those of Gessler,8 the thought comes to mind that 
perhaps the use of the female sex hormone (estrogen) in thyrotoxicosis at the 
menopause may prove beneficial. 

THE CLINICAL PROBLEM 

The problem involved in the diagnosis of the menopause when a 
nodular goiter is present is far from simple. The emotional instability, 
sweats, flushes, and the vasomotor symptoms of menopause may mimic 
those of hyperthj’-roidism. Needless thyroid surgery is frequently being 
performed in this group of patients. A recent follow-up study of 100 
patients who were advised to have a thyroidectomy for hyperthyroidism 
revealed that in 15 patients the diagnosis of hyperthyroidism had to be 
reversed in favor of the menopause.® The basal metabolic rate determina- 
tion cannot always be depended upon for differential diagnosis. Due to 
the patient’s state of apprehension, it is difficult or impossible for her to 
relax ; in the effort to abolish moi^ements, she increases energy expendi- 
ture which may cause an increase in metabolic rate. A fleeting emo- 
tional upset or a Avave of nausea may also increase the metabolic rate.^® 

Since estrogenic therapy is knoAvn to control the vasomotor phenomena 
of menopause, this form of therapy may be employed in the borderline 
patient before thyroidectomy is decided upon. Recently Da^ds^^ re- 
ported faA’orable results in the relief of menopausal symptoms in 93 
of 100 women by the oral use of stilbestrol. This oral method of 
administration Avould appear to offer an additional practical means 
of differentiating the borderline hyperth;^'i’oid patient from menopause. 

The following six patients obseiwed at the Temple Unhmrsity Hospital 
are illustrative of the points under the present discussion. 

Case l. — E. H., aged 45 years, wliite, single, was first seen in the Endocrine 
Clinic of Temple University Hospital on June 6, 1935. Her chief complaint was 
“nervous indigestion and insomnia.” The patient had been suffering with 
dyspepsia for many years. Slie had been studied in the gastric clinic; however, 
no definite etiologj- had been ascertained. She had lost 10 pounds in the past year. 
Her menses started at the age of 14 years, were regular, every twenty-four to 
twenty-six days, lasted three to four days. No pain. Lately they were becoming 
more scant. Her past medical history revealed that she had an attack of “indiges- 
tion” two years ago for which she was confined to bed for six weeks. 

Examination showed a thin, middle-aged, white female with a quizzical expres- 
sion (due probably to her difficulty in hearing ) ; weight was 102i^ pounds, height 
(ill/, inches. Temperature was 98° P., pulse SO, respiration 20, blood pressure 
140/90. The skin was dry and showed dermatograpliia. The eyes showed no 
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questioned about the sensation of tightness in her neck, she volunteered the in- 
formation that she still feels it and sometimes more than before, the operation. 

Comments . — Here we have another patient at the climacteric with a multitude 
of bizarre symptoms suggestive of adenoma of the thyroid gland, gall bladder 
disease, pernicious anemia, and menopause. Such patients are often easier to 
pigeonhole diagnostically after failure in therapy than before treatment. The 
original symptoms of scanty menses, nervou.sness, vasomotor signs, etc., could 
have been due to early climacteric. The gastrointestinal s}'mptoms were those of 
hypochlorhydric hypochromic anemia of menopause. It is unfortunate that the 
patient fixed her attention on her “goiter” and “tightness” in the- neck. The 
fixation was so marked as to lead her medical attendants to believe that the thyroid 
was conditioning her symptoms to the exclusion of a physiologic process of meno- 
pause. There is a strong possibility that the thyroid whicli was removed was 
already hj'pofunctioning, and the adenoma had undergone cystic degeneration. 
The surgical removal of the thyroid not only failed to cure the patient’s symptoms 
but aggravated her condition by bringing about a myxedematous state. 

On the basis of the experience with these two cases, we treated the following 
two patients’ similar symptoms by medical measures rather than by surgical 
intervention. The progi'ess of these cases is as follows: 

Case 3. — A. McN., aged 45 years, white, married, was referred to the Endocrine 
Clinic of Temple University Hospital on Sept. 14, 1937, for a basal metabolic rate 
determination, and physical examination prior to an operation for a toxic adenoma 
of the thyroid gland. The essential findings in our clinic were as follows: A 
history of easy fatigability, excessive sweating, and frequent attacks of palpita- 
tion. There had been no weight loss. There had been an artificial menopause 
at the age of 30 years, following hysterectomy for fibroids, but no vasomotor .symp- 
toms developed until four years ago. Past medical history was irrelevant. Exam- 
ination revealed a middle-aged woman, weighing 149 pounds and of average build. 
The face was flushed; the skin of body was moist and of normal texture. The 
neck showed a small nodule the size of an olive in the isthmus of the thyroid gland. 
The palms of the hands were moist and the extended fingers showed a tremor. The 
heart rate was slightly elevated, apical rate 96, no murmurs and no arrhythmia. The 
lungs were clear. The other findings were within normal limits. A basal metabolic 
rate on Sept. 17, 1937, was plus 37 per cent. Despite the elevated basal metabolic 
rate, she was considered to suffer from menopausal symptoms. She was given one 
international unit of progestin, three times a week. ATter six injections, she 
stated that she was less nervous, felt much improved, and her pulse rate declined ■ 
to 80 per minute. A basal metabolic rate determination on Oct. 21, 1937, was minus 
6 per cent. Unfortunately a blood cholesterol was not determined due to clotting 
of the blood specimen in the tube. The patient received 16 more injections of 
progestin. She was free of sjTuptoms and when we last heard from her, she was 
reported to be in good physical condition and not taking any medication. 

Comment . — This case discloses a few pertinent points. First, the elevated basal 
metabolic rate (plus 37) may have been due largely to the patient’s fear of sur- 
gery. DuBois has mentioned this as an important factor in false readings of 
basal metabolic rates. It is imprudent to say to the patient, “We’ll do a basal 
metabolic rate to see whether your thyroid will have to be removed surgically.” 
Second, the drop in basal metabolic rate from plus 37 to minus 6 may, therefore, 
be due to improvement of vasomotor symptoms. Be that as it may, the relief of the 
patient ’s symptoms following the injections of progestin is highly suggestive that we 
were not dealing with a true toxic goiter, but rather with vasomotor phenomena of 
menopause. 

Case 4. — J. I., aged 43 years, white, married, was referred to the Endocrine 
Clinic of Temple University Hospital by her family doctor with a note that she had 
had for many years a simple goiter, asymptomatic. Two months ago she had 
bronchopnenmonia. During the course of that disease symptoms of an exophthalmic 
goiter became manifest. The findings at our clinic were as follows: Patient no- 
ticed a “lumpy swelling” over anterior region of neck about three years ago. 
This lump was stationery in size until September, 1938, "at which time she devel- 



WOHL AND PASTOR: HYPERTHYROIDISM AT JIENOPAUSE 


795 


becoming scant. Her famil}" pliysician diagnosed lier condition as that of toxic 
goiter. X-ray treatment to tlie thyroid gland was given for six mouths. Tlic 
menstrual flow increased to a more normal amount, but tiie vasomotor symptoms 
were unrelieved. "When she was told by her doctor tliat tiie goiter would Iiave to 
be removed surgically, she left his care and went to a chiropractor, who treated 
lier for one year with no improvement. At no time had a basal metabolic rate been 
determined. When she came to the Endocrine Clinic of Temple University Hospital, 
she still had all of the above symptoms. Her appetite was good and there had 
been little change in her weight. She also complained of frequent indigestion, 
epigastric pressure and distention. The physical examination revealed an apprehen- 
sive, middle-aged white female, whose face was quite flushed. She was of normal 
build; her weight was 149 pounds. Temperature, pulse, respiration were 98.2°, 
SO, 20, respectively. , Blood pressure 110/SS. There were no eye signs of hyper- 
thyroidism. The pupils were equal and reacted normally to light and accommoda- 
tion. The thyroid gland was palpable, symmetrically larger than normal, containing 
a nodule, the size of a walnut in the left lobe. The skin of the upper chest showed 
the collar flush, characteristic of vasomotor instability. The heart and lungs 
were essentially normal. There was slight epigastric tenderness on palpation. 
Other physical findings were essentially normal. Her basal metabolic rate on 
Jan. 30, 1937, was minus 12 per cent. Our impression was that the patient had a 
nontoxic goiter and gall bladder disease. She was referred for gastrointestinal 
studies. Gastric analysis revealed hypoacidity Grade II; gastroscopic examination 
showed evidence of an atrophic gastritis. X-rays of the gastrointestinal and biliary 
tracts were negative. The urinalysis was normal, and the blood count was as 
follows: hemoglobin 8.5 Gm., or 53.5 per cent; red blood cells, 3,950,000; white 
blood cells, 8,950; color inde.x, 0.69; polymorphonuclears 59 per cent, lymphocytes 
37 per cent, and monocytes 4 per cent. The red blood cells showed anisocytosis, 
poikilocytosis, and achromia. This type of anemia is not infrequently seen at the 
menopause. The 5Vassermann test of the blood was negative. The patient itas 
treated for the next three months with iron sulfate, hydrocliloric acid, sedatives, and 
antispasmodics. The blood picture improved considerably, but the gastrointestinal 
and vasomotor symptoms remained unchanged. In addition, she developed a sensa- 
tion of tightness in the neck that became quite annojdng. The basal metabolic rate 
at this time was plus 12 per cent. A surgical opinion was in favor of thyroidectomy. 
On Aug. 11, 1937, a subtotal thjwoidectomy was done. The surgeon noted that 
"the thyroid gland was vascular, hemostasis difficult, vessels sclerosed from previous 
irradiation. ’ ’ The pathologic report showed that tlie acini varied greatly in size 
and shape. All w'ere fairly wmll filled with colloid and lined by low cuboidal 
epithelium. There W’ere large areas of the stroma which showed a marked degree 
of hyalinization. In one section there was considerable hemorrhage. Diagnosis: 
Cj’stadenoma of thyroid. 


The patient made an uneventful recovery and was discharged from the hospital 
in good condition. Two months after the operation, on Oct. 11, 1937, slie came 
to the Endocrine Clinic complaining of feeling weak and tired. She had occasional 
swelling of her feet and puffiness about low^er eyelids. The pulse rate was 78 per 
minute. The basal metabolic rate was minus 39 per cent. She was placed on ^2 
gr. of desiccated thyroid, three times daily, and the dosage was gradually increased 
to 3 gr. daily. The edema subsided but the vasomotor sjunptoms persisted. Because 
of tliis and scanty menses, she was started on 2,000 rat units of progynon, twice a 
week. After several weeks she showed improvement. Her flushes, sweating, nervous- 


ness, fatigue, all decreased markedly. It is interesting to note that with the rise of 
the basal metabolic rate, the vasomotor syunptoms would increase. On omission of 
th}Toid tlierapy and administration of progymon, the vasomotor symptoms would 
subside; however, tlie basal metabolic rate would decline rapidly and the symptoms 
of myxedema would become manifest. After the trial and error method, the 
patient was given 1,4 gr. of desiccated thyroid, three times daily and 2,000 rat 
units of estrogen, once weekly; 3 gr. of iron sulfate, three times daily and 
15 minims of hydrochloric acid with each meal. On this regimen she remained 
free of symptoms and was well maintained. It is worthv of note that when 
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menced at tlie age of 13 years, was always regular and of normal flow; in tlie past 
seven months, the intervals were less frequent and the flow less scant. 

On admission to the Hospital, the patient appeared underweight, very alert, and 
quite cooperative. There was capillary flushing over neck and upper chest. The 
tliyroid gland was enlarged; the right lobe and isthmus contained Arm nodules; the 
left lobe was diffusely enlarged. The outstretched fingers of both hands showed 
no tremor. The lungs were clear. The heart was marlcedly enlarged to the left. 
There was a diastolic murmur audible at the apex and systolic and. diastolic murmur 
were heard at the base. The pulse was 90 per minute, quickly receding; the blood 
pressure was 175 systolic and 95 diastolic. The liver and spleen were not palpable. 
The deep tendon reflexes were present and active; there was no clonus and no 
Babinski. Eomberg was negative. There was no weakness of the quadriceps 
femoris muscle group. 

Laboratory Findings . — Basal metabolic rate plus 32 and plus 37 (after five days 
of Lugol’s solution). Blood IVassermann reaction was four-plus. Spinal fluid was 
negative for Wassermann test and colloidal gold. Urea nitrogen was 14 mg. per 
100 c.c. of blood, and urea clearance 50 per cent of normal, first hour and 72 per 
cent second hour. Blood count: hemoglobin, 10 Gm.; red blood cells, 4,000,000; 
white blood cells, 8,300; polymorphonuclears, S3 per cent; small lymphocytes, 10 
per cent; large lymphocytes, 1 per cent. X-ray of the chest showed enlarged 
heart, and widening of root of aorta. Both exhibited abnormal and vigorous pul- 
sations, and the arch of the aorta was not aneurysmal. The lung fields were clear; 
there was old adhesive pleurisy at both costodiaphragmatic angles. Patient was 
seen by various men of the staff of Temple University Hospital, and it was the 
general consensus of opinion that she should not be operated upon, as she probably 
did not suffer from thyrotoxicosis. She was given antisyphilitic treatment; how- 
ever, she continued to complain of nausea, hot flashes, vertigo, and palpitation. She 
developed menorrhagia for one month. It was the opinion of the gj'necologic clinic 
that the patient was undergoing the menopause. After cessation of bleeding she 
was given 2,000 rat units of estrogen, twice weekly for a period of several months. 
She was last seen in the medical clinic on July 8, 1940; patient had improved con- 
siderably, having an occasional hot flush, but no nausea, no palpitation, and no 
irritability. She is still attending the clinic for antisyphilitic treatment. 

Comment . — The evaluation of the clinical signs and laboratory findings in this 
patient presented some difficulty. That she had syphilitic heart disease and hyper- 
tension was quite evident. It is true that in hypertension there may be loss of 
weight and elevated basal metabolic rate. Wohl and Robcrtsonis found an elevated 
basal metabolic rate of plus 27 per cent in hypertension. However, the presence of 
nodules in the right lobe of the thyroid and enlargement of the left lobe suggested 
the possibility of thyrotoxicosis. The failure of iodine administration to relieve 
the clinical symptoms and to reduce the basal metabolic rate spoke against the ex- 
istence of thyrotoxicosis. The symptoms of vasomotor instability were doubtless 
due to menopause. Similar symptoms, however, may be obtained in hypertension. 
However, upon administration of estrogen, the vasomotor symptoms cleared in spite 
of the fact that the blood pressure remained high. 

Case 6. — Mrs. M. F., aged 41 years, was admitted to the hospital on May 13, 
1933, with complaints of nervousness, flushing, and extreme palpitation. She had 
been treated for nervousness by a physician about three years prior to admission, 
although she had an enlarged thyroid gland at that time. Her symptoms failed to 
respond to treatment. In November, 1932, she had a tonsillectomy, followed by 
vaccine therapy. Shortly thereafter, her nervousness increased and she developed 
palpitation, easy fatigability, and flushing. The menstrual history was essentially 
normal and regular; however in the past four months the flow was scant. Physical 
examination revealed a well-nourished white female, who was quite apprehensive. 
The eyes “had a stare” with suggestion of a positive von Graefe sign. The thyroid 
gland was enlarged and rather Arm. There was marked pulsation of the vessels of 
the neck. The heart was enlarged especially to the left; first sound, forcible and 
loud. There was a reduplication of the second sound. Blood pressure was 160/70, 
and pulse 110. Abdomen: No intra-abdominal masses were felt. Extremities: 
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oped bronchopneumonia. Soon after this the mass increased in size. She tired 
easily; had palpitation and dyspnea on exertion. Menstrual history: onset at 11 
years, regular until the age of 20 years; after this the menses became scanty, last- 
ing two and one-half days; no dj'smenorrhea. After the age of 20 j’ears, her 
menses were irregular wdth occasional long intervals of amenorrhea. At 41 years, 
her menses became regular at every twenty-eight days, but quite scant. At that 
time vasomotor symjJtoms developed, particularly frequent hot flushes. 

Physical Examination . — Weight was 192 pounds; temperature, 9S.3° F., pulse, 
S8; respiration, 28; blood pressure, 140/80. Patient was an obese, phlegmatic 
white female wdio did not appear acutelj’- ill. The skin of the body was dry. and 
warm with marked dermatographia. The palms of the hands were moist and warm. 
There was no tremor of the hands. The eyeballs exhibited a luster. The pupils 
were equal and regular and reacted promptly to light. There was no widening of 
palpebral fissui-e, exophthalmus or lid lag. The face was flushed; the tongue was 
slightly coated; the tonsils were large and swollen. The right lobe of the thyroid 
was about the size of a lien’s egg, smooth in outline, and semisolid in consistency. 
The left lobe and isthmus were also enlarged but about one-third that of the right 
side. Thej^ had the same consistency as the right lobe. Chest examination revealed 
decreased resonance in right subscapular re^on and many crepitant rales in the 
middle lobe of the right side. Similar rales were audible in the corresponding 
area on the left side. There was no heart disease. The abdomen was negative. 
Neurologic examination showed no central nerve lesion. 

Lahoraiory Findings . — Basal metabolic rate w'as plus 21 per cent. The x-ray 
of the chest showed no pulmonary tuberculosis but evidence of bronchiectasis. Pa- 
tient was given Lugol’s solution gtt. X three times daily for ten days and the basal 
metabolic rate was plus 11 per cent. A reclieck one week later showed no further 
change in the basal metabolic rate. Despite the low'ering of the basal metabolic 
rate from 21 to 11 per cent after taking iodine solution, we felt that the patient 
was not suffering from hyperthyroidism, but rather presented sjTnptoms of meno- 
pause complicated by a bronchiectasis. We gave her estrogenic therapy consisting 
of 2,000 rat units of estrogen, twice a week. After twelve injections (six w'eeks), 
she stated that she felt much better and was free of vasomotor symptoms. Estro- 
genic therapy was continued. One month later her pulse rate was 68 per minute; 
the flushes w'ere less frequent and less intense. For her pulmonary pathology she 
was referred to the chest clinic. Mflien estrogen was omitted during the month of 
June, 1939, the vasomotor and nervous symptoms recurred within three weeks. 
Eesumption of treatment with estrogen cleared her of these symptoms. 

Comments . — We were dealing with a patient at the menopausal age who noticed 
an enlargement of the thyroid three 3 mars ago. The goiter apparentlj^ enlarged 
following a bronchopneumonia. A survej^ of the menstrual history showed tliat 
two j’ears previouslj^ her menses were becoming scant and vasomotor sjTnptoms 
became manifest. Despite the fact that her basal metabolic rate was plus 21 per 
cent, we felt that there was no emergency and a trial with estrogen would be indi- 
cated. Estrogen relieved her vasomotor sj'mptoms which in the presence of an 
elevated basal metabolic rate were suggestive of thjwotoxicosis. This patient was 
thus spared the risk of an unnecessary thj'roidectoniy. 

Case o. — Mrs. K. F., white, aged 47 j-ears, was admitted to Temple Universitj' 
Hospital, Sept. 14, 1939, for tllyroidectom 3 ^ Ten years ago she first learned that 
she had hj'pertension on being examined for life insurance; six jmars ago she had 
a blood Wassermann test which proved strongly positive, for which she received 7 
intramuscular injections of bismuth salicjdate. She failed to return for further 
treatment until the fall of 1939. Her blood Wassermann test was still stronglj' 
positive and her blood pressure was 240/136. Antisj'philitic treatment was started 
a^in; however, she continued to complain of nervousness, irritability, easj^ fatiga- 
l>ility, and loss of weight, having lost 34 pounds in the past several months. She 
also suffered from pain over the precordium that radiated down the left arm. Pa- 
tient has had an enlarged thj’roid gland since the age of eleven j-ears wliich in the 
past fifteen j-ears grew larger; however, there has been no pain referable to the 
i.vroid gland, no difficultj- of swallowing or choking sensation. Menstruation com- 
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Medical School) 

I N CARING for an obstetric patient, the acconeheur’s greatest aim is 
to bring to a successful conclusion one of nature’s processes, both from 
the point of view of the mother and of her baby. There is hardly a 
doubt in the minds of most of us that the end result of any olistetric case 
is a reflection of what has gone on not only after delivery, liut in very 
great part what has been done prior to, and more particularly at the 
time of delivery. After delivery one can only aim to restore the pelvic 
organs to their physiologic normal condition in a reasonable period of 
time, usually considered by most obstetricians as six weeks. 

The general attitude at the Boston Lying-in Hospital is one of con- 
servatism, and it is because of this that during the past decade we have 
been able to place not only our morbidity, but the maternal and fetal 
mortality at the lowest level in the history of the hospital. Our mor- 
bidity averages 5.5 per cent. 

The results we feel are due in some measure to tlie judicial use of anal- 
gesics in labor. It is apparent from our observation during tlie past ten 
years, that patients receiving medication are less likely to be unneces- 
sarily interfered with, whereas in nonmedicated cases, tlie sympathy for 
the patient on the part of the doctor too often interferes witli the man- 
agement of normal labor. In other words, we give the natural forces of 
labor every opportunity to play a great part in the management of the 
obstetric case. 

Manual dilatation in our opinion is an extremely serious procedure, 
both from the maternal and fetal standpoints. There were no patients 
in our series in whom the cervix was manually dilated; in fact, in the 
past flve years in this hospital no ceiwix has been manually dilated. 
Williams, Parker,- and Crist® emphasize this principle in insisting on 
no manual dilatation of the cervix. To quote the latter : ‘ ‘ There is no 
such thing as manual dilatation. Where such is attempted it results in 
manual separation or manual laceration.” Blair^ very beautifully ex- 
presses his appreciation of the cervix when he says, ‘ ‘ I cannot remember 
as an undergraduate that very much emphasis was placed on the cervix 
uteri. I think little attempt is made to give the undergraduate that 
attitude of respect, almost reverence, that is so necessary to treatment.” 

Too often inertia is considered an indication for manual dilatation. 
We prefer to treat this condition more conservatively. In some cases 

»Rea(i at a meeting of the Obstetrical Society of Boston, February 18, 1941. 
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There was a fine tremor of the outstretched fingers of both hands. Tlicre was weak- 
ness of the quadriceps fenioris muscle group. Laboratory Findings: Basal metabolic 
rate plus 35 per cent. After bed rest, sedatives, and iodine administration, pa- 
tient had a subtotal thyroidectomj^ b 3 ' Dr. W. Wajme Babcocic. She liad a storm}- 
convalescence during which time tlie pulse rate increased to 160. However, she left 
tlie hospital considerablj- improved ten daj's after the operation. The liistologic 
c.xamination of the thyroid gland by Dr. Frank W. Konzelmann showed it to be a 
hj-p^rplastic thyroid of the toxic tj-pe. Patient returned three months later after 
tliyroidectomy. She gained weight, had less frequent attacks of palpitation and 
tired less readilj-; liowever, her nervousness and flushes continued. Pulse rate was 
S2. The blood pressure was 150/90. Alenstruation became irregwlar, lasting only 
one day. She was placed on estrogen therapj', 2,000 rat units weekly and sedatives. 
After three months of this therapy, her nervousness decreased; the flushes ceased, 
and she was able to resume her household duties. 

Comment. — This case represents a combination of manifestations of thj-rotoxico- 
sis and that of menopause. Although the operation cleared many of the sj-mptoms, 
patient ivas not restored to complete licalth until her menopausal s.vmptoms wore 
attended to. 

SUMMARY AND CONCLUSIONS 

We have endeavored to correlate vasomotor symptoms of menopause 
with functional disturbances of the thyroid and pituitary glands. A 
patient at the menopausal age ma.y suffer with hyperthyroidism alone, 
without having any true climacteric symptoms, hlore often, however, 
the vasomotor phenomena may mislead the clinician by simulating 
hj'perth3'Toidism. The basal metabolic rate, particularly as a criterion 
for thyrotoxicosis, may lead one astray at the menopause. The result 
is often needless surgeiy. When such a patient is operated upon, the 
menopausal sj^mptoms are not relieved, and the patient is exposed to 
the danger of developing postoperative myxedema. Thyroidectomj' 
is rarety an emergency operation. Therefore, in borderline cases, be- 
fore thyroidectomy is performed, the patient should be given the 
benefit of medical treatment, particularh’’ esti’ogenie therap.y. Stil- 
bestrol may prove to be the simplest procedure. 

These six cases are reported to illustrate the difficulties in diagnosis 
and management of borderline liyperthju’oidism at the menopause. 
Three patients who had thyroidectomj'' failed to improve until 
estrogenic therapy was instituted. One of this group developed post- 
operative myxedema which complicated therapy. In three cases thyroid- 
eetomj’- was withheld and estrogenic therapj’’ brought about complete 
amelioration of vasomotor symptoms. 

We are indebted to the various menibei’s of the Medical and Surgical Staffs of 
Temple University Hospital for their cooperation. 
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who have had a cesarean section are allowed np on the fourteenth day 
and are discharged on the seventeenth day. Patients are advised not to 
climb stairs for at least a week after discharge, and for a period of 
three weeks after discharge they are encouraged to have bidaily rest 
periods. The improvement in patients with subinvolution receiving hot 
vaginal douches, coupled with the findings at six weeks’ post partum 
of many patients with moderate degrees of subinvolution, and eroded 
and edematous cervices, led us to the policy of instructing all patients 
to start douches on leaving the hospital, continuing them until their 
six weeks’ return visit. If, on discharge examination, a patient is found 
to have a retroversion, she is further instructed to take knee-chest exer- 
cises. These instructions are distributed to each patient on a type- 
written sheet, so there may be no doubt in the mind of the patient as to 
what she is to do. 

To note our end results statistically we studied the records of 2,000 
consecutive admissions. Paritv and age distribution are shown in Tables 
II and III. 

Table II. Parity Distribution 



i 

ii 

iii 

iv 

V 

vi 

vii 

viii 

ix 

x-f 

Cases 

Per cent 

1224 

G1.2 

383 

19.15 

152 

7.6 

104 

5.2 

53 

2.65 

36 . 
1.8 

25 

1.25 

9 

0.45 

7 

0.35 

7 

0.35 


Table III. Age Distribution 



UNDER 20 

20-24 

25-29 

30-34 

35-39 

40+ 

Cases 

160 

731 

582 

320 

163 

44 

Per cent 

8 

30.55 

29.1 

16 

8.15 

2.2 


Sluch variation in the treatment of the perineum is discussed in the 
literature. 

Potteri advises against episiotomy but prefers to iron out tlie perineum with 
green soap, believing that this prevents shock, and that the elasticity of the muscle 
is not destroyed. Danforth,8 Greenhill,G Kelley,** Sellers and Sandersio advise routine 
episiotomy. Cooken favors median episiotomy, but states neither is necessary in 
10 per cent of primiparas. Lubinic prefers episiotomy to laceration but states that 
50 per cent of all deliveries have an intact perineum. We believe this statement may 
be true but the levators beneath the mucous membrane are undoubtedly separated 
in a large percentage of these cases, resulting in a relaxed pelvic floor. Koutine 
episiotomy will protect the patient in later years from the necessity of perineal re- 
pair. The incision of the perineum in the median raphe seems to be ideal. Michaelis 
first described this in 1799. In our series, 40.8 per cent had median against 17.7 
per cent of mediolateral episiotomies. The remaining 41.5 per cent are comprised 
of lacerations and intact perinea. To us this latter percentage seems high as com- 
pared to that in private practice. This percentage of lacerations and intact perinea 
is due to two causes : first, a good number of these patients are delivered by externs 
at home where routine episiotomy is not practiced for obvious reasons; and second, 
many of these patients were previously not treated with an episiotomy and started 
out with a relaxed perineum. The median episiotomy has the advantage over all 
others in that it heals more readily, causes much less discomfort, and anatomically 
is a mere separation of the levators rather than a severing of their fibers. Cooken 
agrees with the above principle, because he also believes severed transverse muscle 
bundles do not heal as readily as simple separation of the levators. At this hospital 
we advocate routine median episiotomies unless contraindicated. 
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where tlie cervix is not taken up, sedation is best; in others fairly well 
advanced in labor, it is best treated bj^ stimulation. If the cervix is 
partially dilated and effaced, simple rupture of the membranes often 
advances labor satisfactorily ; small amounts of pituitary extract, namely 
in one minim doses, when not contraindicated, are a valuable adjunct, 
certainly far more so than attempted manual dilatation. 

It is our policy to deliver as many patients as possible normally or 
by low forceps. High forceps have been abolished. Internal podalic 
version has only a rare indication. Midforceps are but seldom necessary. 
Breech extractions are fast disappearing because of the policy of prac- 
ticing external version after seven months. We allow two hours in the 
second stage without progress, at which time an episiotomj^, preferably 
a median one, is made, and when possible the baby is delivered normally 
with the aid of superfundie jiressure. If this fails, low forceps are 
applied. Other than maternal and fetal distress there are only two usual 
indications for forceps extraction at full dilatation, namely, prematurity 
and patients with organic heart disease. DeLee^ advocates for the spe- 
cialist what he terms prophylactic forceps. On the other hand, Green- 
hill® advocates at least one hour in the second stage without progress. 
As noticed in Table I, 64 per cent of our series were delivered normally 
and 25.85 per cent by low forceps. Four per cent of the remaining were 
delivered by cesarean section. The use of the latter in cases of suspected 
cephalopelvic disproportion has been governed by successive lateral 
Thom’s x-rays. We feel that this conservatism contributes considerably 
to more satisfactory end results. 


Table I. Method of Delivery 
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471 

23.55 

46 

2.3 

22 

1.1 

41 

2.05 

24 1 
1.2 

80 

4 

8 

0.4 

11 

1 0.55 

17 

0.85 


As will be noted later (Table VI), 86.5 per cent had a satisfactory 
cud result at six weeks. We attribute this to a lack of manual interfer- 
ence during labor plus routine post-partum care which our patients 
have received for some time. This routine begins with having our pa- 
tients in a semisitting position soon after delivery, encouraging the 
patient to move from side to side frequently, and the beginning of exer- 
cises on the third day post-partum, all of which, we feel, aid involution. 
Ergot is not given routinely, but in patients who show evidence of sub- 
mvolution one drachm of fluid extract of ergot is given t.i.d. for three 
<3ays. Patients still showing evidence of subinvolution on the tenth day 
are then started on two-gallon sterile douches at 110° F. Marked im- 
provement is usually immediately noticed. Normal patients are allowed 
on the tenth day and discharged on the fourteenth day. Patients 
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a temperature of 100.4° F. or over on two consecutive days, regardless 
of cause or time in the puerperium. Our end results, we believe, are 
good evidence in favor of the pursuance of these conservative policies. 
As noted in Table VI, 68.3 per cent of our patients at six weeks had a 
completely healed cervix, 18.2 per cent had a very slight circumoral 
erosion with no eversion or laceration. Most of these latter would ordi- 
narily be considered within normal limits. Thus 86.5 per cent of our 
patients at six weeks postpartum had a satisfactorily liealed cervix. As 
a corollary to this, Table VII shows that at six weeks 90.75 per cent of 
our patients had either no leucorrhea or insufficient to necessitate the use 
of a perineal pad. 


Table VI. Condition of Cervix at Six Weeks’ Examination 



HEALED AND 

no erosion 

CIRCUMORAL 

EROSION 

EROSION ANTERIOR 
LIP WITH EVERSION 

MODERATE EROSION 
BOTH LIPS "WITH 
EVERSION 

DEEP BILATERAL 
LACERATION 

UNILATERAL 

LACERATION 

STELLATE 

ENDOCERVICITIS 

BOGGY 

Cases 

Per cent 

1 1366 
68.3 

364 

18.2 

52 

2.6 

! 163 

8.15 

14 

0.7 

n 

20 

1 

HI 

1 4 

0.2 


Table VII. Presence of Leucorriie-a Six Weeks Post Pautum 



NONE 

SLIGHT BUT 

NO PAD 

MODERATE 

NO PAD 

MODERATE 
WITH PAD 

PROFUSE 

Cases 

1235 

580 

58 

124 


Per cent 

61.75 

29 

2.9 

6.2 



As far as is possible, a fairly definite routine is followed in the treat- 
ment of the ceiwix at six weeks. If there is a small circumoral erosion, 
the vagina and the cervix are wiped clean, and 25 per cent silver nitrate 
is applied to the erosion. The patient is instructed to begin daily 
douches one week following this treatment and to continue them daily 
for five weelis when she returns for another check-up. If the erosion has 
improved, silver nitrate may be applied again. However, if there has 
been no improvement then the erosion is treated with electrocautery. In- 
structions following this are the same as that followung silver nitrate. 
The end results of this treatment are shown in Table VIII where it is 

Table VTII. Treatment of Cervix at Examination Six Weeks Post Partum 



NONE 

SILVER 

NITRATE 

j 

CAUTERY 

SILVER 

NITRATE 

PLUS 

j CAUTERY 

SILVER 

NITRATE 

TWO TIMES 

PLUS 

CAUTERY 

TWICE 

CAUTERY 

THREE 

TIMES 

PLUS 

Cases 

1381 

303 

126 

101 


36 

2 

Per cent 

69.05 

15.15 

6.3 

i 5.05 


1.8 

0.1 


noted that 69.05 per cent of our patients required no treatment at six 
weeks’ examination; 15.15 per cent had such a slight erosion that one 







































nelson and ABRAMSON : ADVANTAGES OP CONSERVATIVE OBSTETRICS 803 
Table IV. Treatment op Perineum at Delivery 



LACERATION 

FIRST 

degree 

laceration 

SECOND 

DEGREE 

LACERATION 

THIRD 

DEGREE 

MEDIAN 

EPISIOTOMY 

MEDIO- 

LATERAL 

EPISIOTOMY 

INTACT 

Cases 

Per cent 

44 

2'.2 

43 

2.15 

5 

0.25 

816 

40.8 

354 

17.7 

741 

37.05 


It will be noted in Table V that there is a very low percentage of 
poor results in perineal support. The preparation prior to deliverj^, we 
believe, has not too little influence on this fact. The routine use of 
enemas at the onset of labor, thoroughly emptying the lower bowel, 
abolishes certain risk of infection by eliminating the expression of feces 
over the perineum as the head descends in the pelvis. Furthermore, the 
use of the lithotomy position for deliveiy ivitli the lower end of the table 
dropped aids toward keeping a sterile field, as well as allowing for an 
excellent exposure. 


Table V. Condition of Perineum at Six Weeks’ Exaaiination 



HEALED AND 
GOOD 
SUPPORT 

HEALED AND 
MODERATE 

SUPPORT 

MODERATELY 

RELAXED 

MARKEDLY 
RELAXED 
WITH CYSTO- 
CELE AND 

RECTO CELE 

PERINEAL 

FISTULAS 

RECTO- 

VAGINAL 

FISTULAS 

Cases 

1694 

108 

144 

46 

8 

2 

Per cent 

84.7 

5.4 

7.2 

2.3 

0.4 



Intermediate repairs of old relaxed perinea are advocated by Tracy, 
Crist,® Gayden and Plass,^^ Hanna,^® Pride, and Kelley.® It has not 
been the policy of the Boston Lying-in Hospital to routinely follow such 
procedure, because there are new interns entering the service each month. 
It is the private opinion of the authors that in cases of relaxation of the 
perineum a reasonablj'’ satisfactory result may be obtained by such a 
procedure. The result, however, is not considered as being as satis- 
factory as if the patient had had repeated episiotomies or gjuiecoplastic 
repair after the childbearing age. 

Conservatism is also the rule in treatment of the cervix. We do not 
inspect cervices at the time of delivery, nor do we advocate immediate 
suturing of the cervix except when there is hemorrhage. We definitely 
feel that the cervix should be inspected only in certain cases, even in 
the absence of hemorrhage, namely, patients with old cervical repairs, 
previous cesarean section, breech extraction, internal podalie version, 
and in cases where there has been manual dilatation. As previously 
stated, the latter three occur with great infrequency in our hospital. 
In our 2,000 cases, it was found necessary to suture the cervix in 23 
eases, only one and one-tenth of one per cent. It may be stated here 
that of these 23 cases, only one received pituitrin before the cervix was 
fully dilated, and in this ease, only one minim was given for inertia 
when the cervix was four-fingers dilated. Further, in these 23 patients, 
7 were febrile, a morbidity of 30 per cent, practically six times higher 
than the morbidity of the entire group, which averaged 5.5 per cent. 
This morbidity is not a corrected one and is based on any patient with 
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In primiparas with lacerated cervices not repaired, he reports a morbidity of 8.1 
per cent as contrasted with 16.1 per cent in the repaired cases; the occurrence of 
post-partum cervical infections is 6 per cent in primiparas where the lacerated cervix 
was not repaired, as against 5.4 per cent in primiparas where the cervix was re- 
paired, certainly not an appreciable difference. With these figures, Goff concludes 
that: “Immediate trachelorrhaphy though the immediate and remote results are 
not ideal is a valuable prophylactic procedure against post-partum cervical infections 
and their sequelae.” Hanna,is admitting that the birth canal is very susceptible to 
infection and therefore should be treated as a surgical wound, advocates imme- 
diate repair of the cervix even in home deliveries. Speidel2o goes so far as to use 
forty-day No. 2 chromic catgut. On the other hand, we find that others, such as 
Cooke, 11 Adair,27 Hofbauer ,28 and Crist,^ advocate suture of the cervix only in 
the presence of hemorrhage. Some authors prefer the intermediate type of repair. 
Tracyis and Williamsi advise repair five to ten days post partum. Dickinson, as 
reported by Danforth,29 repairs at two to three days post partum, and Hirsh and 
Coffee, as reported bj' MeCarley, 2 -t repair five and ten days post partum, respectively. 
We feel that in the light of our present results this is an unnecessary added risk 
to the patient, for it certainly necessitates a second anesthesia and operation. 

Our immediate post-partum treatment has been already outlined in 
detail above. As was stated previously in this paper, all patients at the 
time of the thirteen-day examination are advised to take douches daily, 
regardless of the presence or absence of retroversion. The literature is 
conspicuous by the absence of discussion in the use of douches post 
partum. Prior to the routine use of douclios we noted that a large per- 
centage of patients at six weeks showed suhinvolution and large, boggy, 
and eroded cervices sufficient to require depletion before cautery could 
be safely used. This led us to believe that if depletion by douching were 
started early in the puerperium, any necessary treatment would not be 
delayed at the six weeks’ examination. "We were pleased to find in 
our series a very small percentage of subinvoluted uteri, namely 2.9 per 
cent. At the six weeks’ examination, patients with retrodisplacement 
were treated in one of several ways. First, those with asymptomatic 
retroversions were not given any treatment but were told to return 
should symptoms, such as backache, menorrhagia, or dysmenorrhea, 
occur. Second, those with a retroversion having any of the above symp- 
toms associated with an enlarged uterus were treated \vith a Smith 
Hodge pessary after the uterus had been replaced manually or with the 
aid of a tenaculum on the cervix. These patients as far as could be 
controlled wore the pessary for three months, changing it at six-week 
intervals. The patient was instructed to take daily douches throughout 
this period and was told to return four to six weeks after the three-month 
period of wearing the pessary for a final check-up. Many of these pa- 
tients did not return presumably because of the absence of sjunptoms. 
At this subsequent examination, patients who were found to have an 
anterior uterus were considered as permanently cured, while those who 
had asymptomatic third-degree retroversions were considered as prob- 
ably temporarily cured and were instructed to return should symptoms 
recur. Only patients showing a retroversion with symptoms having been 
relieved with the pessary were referred for suspension. 

Knee-chest exercise is a recognized and practiced method of correcting 
third-degree retroversions. Unfortunately we are unable to report a 
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treatment with 25 per cent silver nitrate was sufficient to heal the cervix 
and enable them to be discharged at the next visit. After eleetroeautery, 
6.3 per cent needed no further treatment. In other words, 90.5 per cent 
of onr patients showed a healed cervix at twelve weeks post partum. 
Further, 5.05 per cent received cautery once following application of 
silver nitrate. The reason in most eases for this procedure is the policy 
of never using cautery immediatel.y preceding an impending catamenia. 
These patients were instructed to return for cauterj^ at the cessation of 
their menstrual flow. 


Table IX. Return Visits 



DIS- 

CHARGED 

AT SIX 

WEEKS 

1 VISIT 
AND DIS- 
CHARGED 

2 VISITS 
AND DIS- 
CHARGED 

3 VISITS 
AND DIS- 
CHARGED 

4 VISITS 
AND DIS- 
CHARGED 

5 VISITS 
AND DIS- 
CHARGED 

6 VISITS 
AND DIS- 
CHARGED 

DID NOT 

RETURN 

Cases 

1382 

373 

146 

53 

21 

3 

4 

160 

Per 

cent 

69.1 

i 

18.6 

i 

7.3 

2.65 

1.05 

0.15 

1 0.2 

1 

8 


This foregoing routine has further proved more gratifying as evi- 
denced by the fact that 69.1 per cent ivere discharged at six weeks with- 
out any treatment and 18.6 per cent after one subsequent visit, or a total 
of 87.7 per cent were discharged within a period of twelve weeks post 
partum. 

We, therefore, feel that 25 per cent silver nitrate and the electro- 
cautery are important as valuable adjuncts in the treatment of the post- 
partum eeiwix. 

Along with cautery, conization of the cervical canal, as described by 
Hyams^’’’ for the treatment of chronic cervicitis, is very valuable. Gen- 
eral anesthesia is. not needed for this pi’ocedure. Fifty per cent cocaine 
in the canal for five minutes is sufficient to give adequate local anesthesia. 

The foregoing policies and the resultant figures are not at variance 
with other authors as noted in a review of the literature of the past ten 
years. 


Goffis reviewed the subject historically, noting that it was Sir James Simpson 
in 1S51 who pointed out that cervical lacerations were a frequent occurrence and 
occasionally unavoidable. This was further described by Robert Ellis of London 
in 1861. However, it was not until 1874 that Montrose A. Fallen performed immedi- 
ate suture of the cervix at two weeks. The indications here were also hemorrhage. 
Then in 1884 Carl Schroeder described his operation. A number of men, Bernstein ,20 
I)anforth,8 Emrick,2i 6alloway,22 Goff,i9 Hanna, is Kelley,9 MacParlane,23 Mc- 
Carley,24 Miller,25 Potter,! Pride, Sellers and Sanders, lo and SpeidePs believe 
m the immediate repair of the cervix. Potter" goes ofie step further in stating that 
the cervix after manual dilatation has a much better appearance than that of a 
cervix not manually dilated. This, of course, is contrary to our opinion. Danforths 
sutures any laceration of 2 cm. whether or not bleeding is present. He reports 75 per 
cent of good results. However, C. B. Reeds in discussing Danforth ’s work felt that 
m manj’ of his cases the cervix was too edematous for immediate suture, and in 
lese cases the sutures cut through. Reed further states that in some cases he has 
repaired one side and not. the, other dpe to. edema, and later found the unsutured side 
lealecl. Goffis reports many figures, some of which seem contrary to his conclusions. 
IS morbidity in repaired cervices is at least twice as great as in his unrepaired cases. 
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were permanently cured, which compares favorably with figures re- 
ported by Cooke®” and Abbott.®® 26.8 per cent of these patients had a 
retroversion after treatment but were asymptomatic. These we con- 
sidered as relieved though retroversion still persisted. We may, there- 
fore, conclude that 90.2 per cent of the patients with third-degree retro- 
versions treated by pessary were either relieved of their symptoms or 
permanently cured. There were three patients of this group whose 
uteri remained retroverted in spite of treatment and were referred 
for suspension. Two of the total number had an anterior uterus after 
treatment but continued to liave sj^mptoms. These we felt were defi- 
nitely associated with relaxation of the pelvic girdle. With a high per- 
centage of successful results as noted above, we would like to emphasize 
the importance of the Smith Hodge pessary not only as a method of 
treatment but as a diagnostic procedure prior to suspension. 

Harris, and associates, 3!* in an experimental study of 8 cadavers, found that the 
upper two-thirds of the paravaginal tissue or the lower two-thirds of parametrial 
tissue were necessary for uterine support. Section of the round, ovarian, and in- 
fundibulopelvic ligaments, plus the upper third of the broad ligaments, had no 
effect on uterine descent as long as the above-mentioned structures were intact. 
With this fact in mind it seems logical to believe that depletion douches may 
strengthen the paravaginal and parametrial tissues. 

Parker^ emphasizes the importance of rest, exercise, little or no step walking, 
knee-chest position, kangaroo walk, as valuable in aiding a return to normal. He 
states that normal involution is not complete for twelve weeks and further, that 
from 18 to 42 per cent of women have retroversion, half of which are sjTuptomless. 
Cook32 believes that the knee-chest position and similar exercises, such as the ele- 
phant walk, have greatly reduced the number of patients needing a pessary. He 
believes that 60 to 70 per cent of puerperal retroversions have a permanent cure 
when the pessary is used at six weelcs’ post partum. Gallowaysa advocates back 
rest and face position on third day, wheel chair on sixth, steps on ninth, and dis- 
charge on the twelfth. His patients do calisthenics after lochia has disappeared 
and knee-chest exercises twice a day for ten minutes until six to eight weeks’ return. 
Kanter and Klamanss advise, as a preventive for retroversion to give ergot for 
three days, turn patient from side to side, have her lie on the abdomen, and to sit 
up on the fifth day on a back rest. Contrary to the above belief is the experience 
of Schaufflerse who reports two small series, one of 84 untreated patients in whom 
34.5 per cent had resultant retroversion and the other 72 treated patients, with 
47.2 per cent of resultant retroversion. The treated patients followed a routine of 
ventral position in bed, knee-chest on eighth day twenty minutes twice a day, the 
camel walk on the eighteenth day, and abdominal exercises in the upright position. 
It has been estimated by various observ’ers that the incidence of retroversion is be- 
tween 18 and 40-odd per cent. Peckliamsr reports 18.25 per cent retroflexed at six 
weeks’ postpartum and 16.82 per cent at one year. Eiclmersi reports 25.1 per cent 
at the first examination, three weeks’ post partum, the percentage increasing with 
parity from 20 to 41.2 per cent. In quoting Stacey, Abbottss states that there 
are 20 per cent of retroversions in nonparous, and from 30 to 35 per cent in parous 
women. He also states that 50 per cent of the patients have no sj'mptoms. Back- 
ache, per se, in the presence of retroversions, has been generally over-emphasized 
and believed to be directly associated with the displacement. This belief has led 
to too many unwarranted surgical procedures by the general surgeon. We feel 
it bears repeating that too little emphasis is placed on the use of the Smith Hodge 
pessary, not only as a curative, but more especially as a diagnostic procedure. Ab- 
bott33 reports 50 patients operated upon for backache, with 16 still having pain 
after the suspension, and states that this indicates the necessity of an orthopedic 
study, and further recommends the pessary as a test to see what may be expected 
after an operation. Petersonss also emphasizes the value of the orthopedic relation 
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sufficient group who had conscientiously taken knee-chest exercises. 
However, it is our opinion that knee-chest exercises in themselves do not 
cure more than a small percentage of third-degree retroversions. 

Moses, 30 in a critical study at tlie Florence Crittenden Home, reports on a con- 
trolled series of 210 patients who received no treatment and 210 patients who re- 
ceived knee-chest exercises from the tenth day post partum. At the end of six 
weeks’ post partum, his findings were exactly the same in both groups, namely 
64.7 per cent were anterior and 35.2 per cent were posterior. 

In evaluating our end results, one notes from Table X that 11.45 per 
cent of our patients had a third-degree retroversion, and of this group 
three-fourths, as shown in Table XI, were asymptomatic. 

Table X. Uterus at Six Weeks Post Partum 
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Table XI. Classification of Betroversions 



TOTAL THIRD-DEGREE 
RETROVERSIONS 

ASYMPTOMATIC 

SYMPTOMATIC 

Cases 

229 

177 

52 

Per cent 


77.28 

22.72 


Table XII. Treatment of Symptomatic Third-Degree Betroversions With 

Besults 



PESSARY 

FOR 

THREE 

MONTHS 

ANTERIOR 

AFTER 

TREATMENT 

WITHOUT 

SYMPTOMS 

ANTERIOR 

AFTER 

TREATMENT 

WITH 

SYMPTOMS 

POSTERIOR 

AFTER 

TREATMENT 

WITHOUT 

SYMPTOMS 

POSTERIOR 

AFTER 

TREATMENT 

WITH 

SYMPTOMS 

Cases 

35 

20 

2 

11 - 

2 

Per cent 


57.1 

5.7 

31.5 

5.7 


Table XII-A. Treatment op Betroversions Continued 



PESSARY WORN 
LESS THAN 

ANTERIOR AFTER 1 

POSTERIOR 

POSTERIOR 


TREATMENT 

AFTER TREAT- 

AFTER TREAT- 


WITHOUT 

MENT WITHOUT 

MENT WITH 

_ 

THREE MONTHS 

SYMPTOMS 

SYMPTOMS 

SYMPTOMS 

Cases 

17 

13 

3 

1 

Per cent 

76.4 

17.4 

5.8 


The treatment of the remaining 22.72 per cent of symptomatic eases 
is shown in Table XII and XII-A; 63.4 per cent of these patients with 
third-degree retroversions, wearing a pessary for three months or less. 
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It is interesting to note that of the 2,000 patients studied only 6.25 per 
cent were referred to the hospital for some type of operation. The 
reasons for transferring to the hosiiital are shown in Table XIV. 

Table XIV. Patients REPERnED for Operation 



REPAIR OP 
CERVIX 

VAGINAL 

PLASTIC 

w 

Q 

t-H 1 

o 

^ 1 

OVARIAN 

CYSTS 

SUSPENSION 

sterilization 

other 

pathology 

NONE 

Cases 

Per cent 

45 

2.25 

13 

0.65 

3 

0.15 

1 

0.05 

3 

0.15 

3 

0.15 

58 

4.9 

1875 

93.75 


CONCLUSIONS 

1. Two thousand consecutive admissions to the Boston Lying-in Hos- 
pital have been studied. 

2. Emphasis is placed on conservatism in obstetrics as being most 
instrumental in the future well being of tlie patient. 

3. A morbidity of 5.5 per cent is reported. 

4. Analgesics in labor are recommended. 

5. Manual dilatation of the cervix is discouraged. 

6. The incidence of operative obstetrics has been kept very low. 

7. Episiotomy, preferably median, is encouraged as a routine pro- 
cedure. 

8. Immediate repair of the cervix except in cases of hemorrhage is 
considered as unnecessary and creating an unnecessarily high morbidity. 

9. Use of vaginal douches, silver nitrate, and electrocautery is en- 
couraged. 

10. Third-degree retroversions should be treated only when symp- 
tomatic and then by the use of the Smitli Hodge pessary before resorting 
to surgery. 

11. The bladder should be watched carefully during labor and im- 
mediatelj^ afterwards and treated to prevent atonicity. 
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to backache even in the face of retroversion and reports a decrease in operative 
incidence on retroversion due to this fact. Fullertonss states that backache is more 
often due to a strained pehdc girdle than to a retroversion, and recommends a 
strong abdominal girdle, giving support at the level of the greater trochanters. 
In a paper by Sturmdorf,40 Ward is quoted as saying that backache in 15 per cent 
of gjmecologic patients is of orthopedic or of nonsurgical nature. In the same 
paper Theilhaber of Munich, and Cabot of Boston emphasize the existence of 
symptomless uncomplicated retroversion of the uterus. Bullitt^o estimates that 15 
per cent of the surgically corrected retroversions continue to suffer from backache. 
Ilurd^® in 1,000 patients with retroversion found only 17 per cent wlio complained 
of backache and concluded that this fails to verify backache as a classical symptom 
of retroversion. Sturmdorf in further quoting Hurd reports that out of 100 patients 
operated upon there were 40 per cent immediate failures and 12 per cent sjnnp- 
tomatic failures. 

A fair-sized group of our patients were found to have symptoms di- 
rectly referable to pelvic joints attendant upon pregnancy. These pa- 
tients were treated orthopedieall.y. Discussion of treatment of patients 
with symptomatic relaxation of the pelvic joints is, of course, beyond the 
realm of this paper. However, we -would like to emphasize the impor- 
tance of this condition and the possibility of confusing the S3'mptoms of 
separation of the s^’-mplij^sis and of third-degree retroversion.-*^ 

It has not been until recent .years that much attention has been placed 
on the care of the bladder during and after labor. It was not uncommon 
ten j’-ears ago to find a considerable number of post-partum atonic blad- 
ders, necessitating much in the way of treatment. Though -we know that 
a full bladder militates frequentlj^ against normal progress of labor, we 
find it essential not only from this point of view, but also from the pos- 
sible resultant atonic bladder, to catheterize, periodicallj’-, the patient 
during labor, especiallj^ when analgesic drugs have abolished the normal 
stimulus to void. Needless to saj'-, all patients are catheterized just be- 
fore delivery. Following delivery the patient is catheterized at eight 
hours if unable to void. Subsequent to this, if at the next eight-hour 
period the patient voids onlj"- a small amount, she is catheterized for 
residual, and if she has a residual of over 2 to 5 ounces, her bladder 
residual is checked carefully after each voiding until the residual is under 
two ounces. If, however, at the end of seventj^-two hours, there is still a 
residual of over 5 ounces an inlying catheter is inserted, being kept in 
position for five daj^s after which it is removed and the patient is cheeked 
eight hours later for residual. It is coinparativelj'- rare to note a residual 
after this treatment. In fact, the use of the inljdng catheter has been 
very infrequent during the past half dozen jmars. This routine as de- 
scribed above has greatlj’- reduced the incidence of atonic bladders with 
resultant infection. In Table XIII one notes that 95.25 per cent of 
our patients at six w'eeks had no bladder sj'^mptoms or dysfunction. 


Table XIIT. Urinary Symptoms 






FREQUENCY 




NORMAL 

DYSURIA 

FREQUENCY 

AND 

DYSURIA 

TINENCE 

URGENCY 

(Jases 

1905 

58 


3 

18 

6 

Ber cent 

95.25 

2.9 


0.3 

0.9 

0.3 


z' 
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of consolidation. The only recorded blood examination was a white count of 22,500. 
A moderate to marked pallor of the conjunctivao was noted, and later the sclerae 
had an icteric tinge. There was an old scar over the left tibia, 3 by 5 cm. The 
sputum contained relatively few pneumococci and could not be typed with any 
known sera. The urine, Wassermann, and blood cultures were negative. 

The temperature remained around 102° F., and the respiration varied between 
40 and 20 per minute. Since typing with known pneumococcic sera failed, the 
patient was given sulfapyridine therapy on the next day. On Jan. 19, 1939, at 
10:30 A.M. the membranes ruptured spontaneously and the patient went into labor. 
The fetal heart tones disappeared about an hour after onset of labor. After sixteen 
hours she delivered a somewhat macerated stillbirth spontaneously. The post-partum 
blood pressure was 140/92. Her immediate condition was only fair; she failed 
rapidly and died six hours later, fifty-six hours after admission. 



Pig. 1. — Sickle-shaped red cells seen in the intramuscular spaces of the myometrium. 

The latter shows iiypertropliy clianges of pregnancy. 

Post-Mortem Examination . — (Prosector: J. D. Kirschbaum.) The important 
features of the anatomic diagnosis were as follows: sickle-cell anemia, marked 
hepatosplenomegal}'-, post-partum beginning involution of the uterus, parenchj'matous 
degeneration of the myocardium, atelectasis of the lungs, slight passive congestion 
of the left lower pulmonary lobe, marked passive congestion of the liver, spleen, 
and kidneys, and hyperplastic bone marrow. 

The microscopic sections of the spleen revealed very compact lymj)hatic tissue 
uithout signs of proliferation and forming small concentric, sharplj' demarcated 
coats around the trabeculae and arterioles. Most of the sinusoids of both the liver 
and spleen were stuffed with conglomerated red blood cells of sickle shape. There 
was very little phagocytosis of the red blood cells. The bone marrow showed verj' 
active myelopoiesis and erythropoiesis with numerous megakaryocytes. All the tissues 
in the body showed sickling of many erythrocytes. Sickle-shaped red cells were seen 
mthin the muscle spaces of the post-partum uterus (Fig. 1). 

Case 2. — ^M. W., a 30-year-old, colored, gravida i, had her last menstrual period 
Dec. 23 1938, and was due on Sept. 30, 1939. Her prenatal course had been 
practically normal. She had attacks of so-called “rheumatic fever” ever since the 
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SICKLE-CELL ANEMIA IN PREGNANCY^' 

A Review of the Literature and Report of Six Cases 

Al fred J. Kobak, M.S., M.D., Philip J. Stein, M.S., M.D., and 
August F. Daro, M.D., Chicago, III. 

(From the Department of Obstetrics, Coolc County Kosxntal and the University 
of Illinois, College of Medicine) 

S ICKLE-cell anemia is an liereditaiy blood dyserasia peculiar to the 
negro race, although there have been reports of isolated cases in 
white families ( Green wald and BurretP). The first complete descrip- 
tion of this disease was given by Herrick^ in 1910. Although the blood 
of 8 per cent of the negroes has a sickle-cell trait, only 0.8 to 1 per cent 
develop true sickle-cell anemia. The occurrence of this type of anemia in 
pregnancy has been reported only on a few occasions. 

Sydenstricker^ found sickled red cells in the cord blood of two infants 
whose mothers had this disease. Yater and Mollari,^ Lash,® Richter,® 
Sharp and Schleicher,’’. KiHingsworth and Wallace,® Lewis,® Sodenian 
and Burch, “ and Page and Silton“ all contributed ease reports of this 
anemia during pregnancy. Our 6 eases, included herewith, make a total 
of 17 reported pregnancies with this anemia. A study of these 17 eases 
vnth a consideration of their previous pregnancies makes it possible for 
the first time to offer a detailed analysis of how this anemia affects 
pregnancy. 

CASE reports 

Case 1. — ^E. W., a 22-year-old, colored, gravida i, was admitted to the Obstetric 
Service of the Cook County Hospital on Jan. 17, 1939. She complained of chilly 
sensations for six days, followed by a mild cough with white mucoid expectoration 
and chest pain in the lower right anterior surface. Last menstrual period occurred 
April 4, 1938, and she was now full term. Past history was essentially negative 
except for attacks of joint pains during childhood that resembled rheumatic fever. 

The patient appeared acutely ill and markedly dyspneic. Her temperature was 
101.6° P., pulse 108, respirations 60, and blood pressure 128/84. The lungs showed 
a faint friction rub in the right base anteriorly ■with impaired resonance and 
diminished breath sounds over the right lower lobe posteriorly. The fundus was three 
fingers below xiphoid, position L.O.A., and fetal heart tones were 160. A tentative 
diagnosis of right lower lobe pneumonia was made. Roentgenogram of the chest 
showed only moderate increase of the markings bilaterally with no significant areas 

‘Presented at a meeting of the Chicago Gynecological Society, December 20, 1940. 
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revealed: polymorphonuclears 61 per cent, metamyelocytes 1 per cent, basophiles 1 
per cent, lymphocytes 28 per cent, and monocytes 9 per cent. Eight per cent of 
the red blood cells were nucleated. Anisocytosis was three-plus, macrocytosis two- 
plus, and polychromatophilia one-plus. The reticulocyte count was 26.8. A diagnosis 
of left lower lobar pneumonia in a patient six and one-half to seven months pregnant 
with sickle-cell anemia was made. She Avas treated with sulfapyridine, fluids, and 
two blood transfusions, and she made a quick uneventful recovery within two weeks. 
She was discharged back to the prenatal clinic where her prenatal course Avas 
observed. 

On Jan. 3, 1940, she AA'as readmitted to the hospital because of a sudden rise in 
blood pressure to 170/128, dizzy spells for three or four days, and pedal edema for 
the past week. The urine showed three-plus albumin and a fcAV red blood colls. The 
hemoglobin was now 50 per cent, red blood count 2,460,000, white blood count 14,750, 
with 66 per cent sickling and 21 per cent nucleated red blood cells. TIio dilferential 
count was normal. Blood chemistry shoAved the nonprotein nitrogen to be 28 mg. 
per cent, and the uric acid slightlj' elcA'atcd to 6.8 mg. per cent. 

She was placed on conservative toxemia management. Fundoscopic examination 
showed changes in the eyes that Avere interpreted to be due to arteriosclerosis A\uth 
a possible syphilitic background. Her blood pressure gradually improved; after 
nine days it was 120/78 and she Avas discharged back to the prenatal clinic. The 
diagnosis at that time was a pre-eclamptic toxemia. 

Five days later she Avas admitted to the hospital for the third time Avith ruptured 
bag of waters and in active labor. Her blood pressure was now 186/122. She Avas 
treated with intravenous hypertonic dextrose and magnesium sulfate and morphine. 
She delivered spontaneously a three-pound tAveh-e- ounce female infant after a labor 
of flve hours and ten minutes. The baby Avas in good condition, and blood counts 
made on the infant at various interA’als A\’ore normal. The patient’s post-partum 
course was complicated only by the development of a Ioav grade endometritis Avhich 
gradually subsided. Her blood pressure dropped to 142/90 on the fourth daj'. She 
received two blood transfusions, 500 c.c. each, during puerperium and was discharged 
on the eleventh day. 

The blood count on the day of discharge revealed 45 per cent hemoglobin, 
2,090,000 red cells, and 13,600 AA'hite cells. The stained smear shoAved 75 per cent 
polymorphonuclears, 1 per cent basophiles, 17 per cent lymphocytes, 6 per cent mono- 
cytes, 1 metamyelocyte, 3 nucleated reds, presence of target cells, hj’pochromia one- 
plus, polychromatophilia tAvo-plus, anisocytosis Avith macrocytosis and poikilocytosis 
two-plus. The urine shoAved no albumin on discharge. 

Case 4. — A. O., an l8-year-old, colored, gravida i, menstruated last on Feb. 1, 
1940. One Aveek before admission to the hospital, she felt feverish, developed marked 
urinary frequency, and had a backache on the right side. She Avas admitted to the 
hospital on June 27, 1940, Avith a temperature of 102.6° F., and pulse 120. Her 
chief complaint at this time Avas backache. The uterus Avas about the size of a 
six months’ gestation. The patient appeared frail and delicate; otherwise the 
physical findings Avere negative. 

The admission diagnosis of pyelitis Avas confirmed by a catheterized urine specimen 
that showed many clumped pus cells. Urinary culture revealed B. coU. The initial 
blood examination showed a red count of 2,900,000, hemoglobin 51 per cent (Sahli), 
and a wliite count of 20,100. One Aveek later the red count Avas 2,220,000, hemoglobin 
42 per cent (photoelectric colorimeter), and the white count 47,000. The differential 
count enumerated 91 per cent polyneutrophiles, of AA'hich 39 had band forms, 3 per 
cent metamyelocytes, and 6 per cent lymphocytes. In addition, anisocytosis, poly- 
chromatophilia, marked basophilic granulations of the granulocytes or a toxicity 
of four-plus, and marked sickling Avas observed. 

During her stay in the hospital, the essential therapy Avas directed to overcome 
the infection and the anemia. Sulfanilamide Avas given for the infection. For the 
anemia, she Avas given six transfusions of 500 c.c. each of citrated blood, liver ex- 
tract, iron ammonium citrate, nicotinic acid, dilute hydrochloric acid, and high 
caloric diet when the patient Avas able to retain foods. 
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age of four, with frequent recurrences of joint pains. Her selerae were frequently 
icteric. This was more pronounced whenever she had a “cold.” None of her 
five brothers and sisters lived to be over thirty-one years of age. On Aug. 31, 1939, 
she was admitted to the hospital with the complaints of chills for four days, fol- 
lowed by a dry hacking cough, pain in the chest, and shortness of breath. 

She was acutely ill with temperature of 102.6° F., pulse 136, respirations 36, 
and blood pressure 121/106. The selerae were ieterie and the conjunctivae pale; 
lier teeth were in poor condition and pharynx was slightly reddened. The respirations 
were shallow and limited on the left side, with increased tactile and vocal fremitus, 
tubular breathing, dullness, pectoriloquy over the left lower lobe. The spleen was 
palpable. The uterus was three fingers below the xiphoid; fetal position was L.O.T. 
and fetal heart tones were 150 per minute. 

The laboratory findings on admission were as follows: The urine contained 
albumin three-plus, urobilinogen four-plus, and scattered white blood cells and 
hyaline and granular casts. The blood serum was highly colored and the icteric index 
showed thirty units. Hemoglobin was 50 per cent (Sahli), red cell count 2,100,000, 
and white cell count 37,000. Differential white count showed 87 per cent polymorpho- 
nuelears, 8 per cent lymphocytes, and 5 per cent monocytes. There was also 8 per- 
cent sickling and 23 per cent immature red blood cell forms in the dry smear. A 
chest x-ray taken that day revealed some cardiac enlargement and findings some- 
what suggestive of bronchopneumonia. A marked osteoporosis in the bones of 
each shoulder joint was noted. 

The clinical diagnosis of sickle-cell anemia in the acute phase, left lower lobar 
pneumonia, and moderate toxemia of pregnancy was made. The patient improved 
gradually with sulfapyridine therapy supplemented by oxygen and repeated blood 
transfusions. Typing for pneumococci was unsuccessful. Two days after admission 
the fetal heart tones could no longer be heard. The following day the patient went 
into labor and six hours later spontaneously delivered a macerated stillbirth that 
weighed slightly over five pounds. The post-partum blood pressure was 110/74. The 
improvement continued after repeated transfusions which totaled 4,000 c.c. of pre- 
served citrated blood. 

About three weeks post partum, the blood study revealed : hemoglobin 68 per cent, 
red cell count 3,660,000, white cell count 10,500, and reticulocytes 4.8 per cent. 
Differential smear revealed 62 per cent polymorphonuclears, 4 per cent eosinophiles, 
27 per cent lj-mphoe 3 'tes, and 7 per cent monocjdes. Auisoc 3 'tosis, and poikiloc 3 dosis 
four-plus and polyehromatophilia were also seen. The sickling was four-plus in the 
wet stain and 70 per cent in the hanging drop. Her weight remained constant at 
98 pounds. When the patient was seen in the clinic tw-o months later, her hemoglobin 
was GO per cent, red blood count, 2,870,000 with persistent marked sickling in the 
moist preparation and the white blood count was 11,400. 


Case 3. — E. S., an 18 - 3 'ear-old, colored, gravida i, due on Feb. 6 , 1940, first entered 
the obstetric service on Nov. 16, 1939. She complained of shortness of breath, pain 
in the left chest, and blood-streaked sputum. Her e 3 ms were frequentl 3 " “ 3 -ellow.” 
Recently she had two attacks of left lobar pneumonia, the last one occurring in the 
second month of this pregnanc 3 ', when the sickle-cell anemia was discovered. Upon 
admission she wms acutely ill with a temperature of 100° F. (rectall 3 ^), pulse 100, 
respiration 55, and blood pressure 124/82. She appeared frail ; her weight was never 
over 100 pounds, even in late pregnanc 3 '. The selerae were icteric and the pharynx 
was slightl 3 ^ injected. A soft s 3 \stolic murmur was present over the apex of the 
leart and the second pulmonic tones were accentuated. There was a slight enlarge- 
ment of the heart to the left. Both bases of the lungs had impaired resonance 
and moist crepitant rales. The uterus was the size of a six and one-half months’ 
pregnane 3 -. 


The laboratory stud 3 ' showed that the urine was normal and the blood Kahn was 
negative. The chest plate showed an enlarged heart with infiltrative changes in both 
ower lung fields, especially marked on the left side. The blood studies revealed 
msnoglobin 44 per cent, red blood count 2,860,000 and w-hite blood cells 17,500. 
xioist coverslip preparations showed oO per cent sickling. The differential count 
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hours with delivery of a normal mule full-term infant. The puerperal course was 
uneventful except for the development of a low grade fever up to 101° F. after the 
sixth post-partum daj’, with no accountable cause. At the present time she is 
twenty-two days post partum. 

Laboratory findings on the day of admission revealed 3,220,000 red cells and 
50 per cent hemoglobin (photoelectric). On the eleventh post-partum day, the red 
count was 2,730,000, hemoglobin 40 per cent, and white count 29,900. At this time 
the wet smear again showed sickle cells. There were many abnormalities of color, 
shape, and size of the red cells and many nucleated forms. She was treated with 
antianemic diet, iron, and blood transfusions (1,500 c.c.). On the eighteenth day, 
the red count was 3,910,000 with 50 per cent hemoglobin and 0,900 white cells. Her 
condition was much improved. At the present time she has sufficiently recovered 
to be discharged from the hospital. Blood studies on the infant have failed to 
reveal any sickling tendency up to the present time. 

DISCUSSION 

Altlioiigli the etiolog.y of siekle-eell anemia is nnluiown, it is believed 
to be a familial disease transmitted by both sexes as a domuiant Men- 
delian characteristic. Gumbiner'- states that these cases are seen only 
in the younger age groups, since the majority of persons with active signs 
of the disease die before they reach thirty years of age, either from the 
effects of the anemia or from intereurrent infections. This is verified in 
Table I, summarizing the clinical features of all reported eases of sickle- 
cell anemia during pregnane}'. Here it can be seen that the age of the 
youngest patient was 18 and that of the olde.st was 30, the average age be- 
ing 22.4. By virtue of the shortened life expectancy of tliese patients, 
only 3 of 15 have become multiparas. The viable stage of gestation was 
reached by 13 of the entire group of 17 mothers. The various theories 
as to the pathogenesis of this disease, proposed by Jaffe’® and by Ander- 
son and Ware,^^ have been discussed by Lash. The essential patholog}’’ 
is found in the spleen, bone marrow, liver, kidneys, and cardiovascular 
system. Early in the disease the spleen is large and swollen, and later 
it becomes smaller with marked siderofibrosis. The bone marrow is 
typically h}Tperplastic. In all the organs studied a large proportion 
of the red cells showed sickling. Various authors describe the so-called 
“abdominal crises” due to the resultant infarction in various abdominal 
viscera (Yater and Mollari, CampbelP®). Another important terminal 
pathologic feature is the complicating tendency to infection, especially 
pneumonia, due to the lowered resistance of the patient because of the 
severe anemia. 

In the 17 reported sickle-cell anemias with pregnancy, there were 
5 deaths, 4 of which were subjected to post-mortem examination. “Ab- 
dominal crisis” was the terminal cause of death of one patient (Yater 
and Mollari) and was postulated in another (Lash), although in the 
latter case an unaccountable postoperative shock prevailed. In the third 
death the predominant patholog}^ consisted of multiple thrombi, and a 
complicating pulmonary embolus with multiple infarcts terminally 
(Page and Silton). Puerperal sepsis claimed the fourth patient six 
weeks post partum."^ The predominant fatal pathology found at autopsy 
in one of our series (Case 1) was marked hepatosplenomegaly and 
parenchymatous degeneration of various organs including the heart. 

♦Disclosed on personal communication with the author. W. P. Killingsworth. 
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The clinical course was as follows: Two days after admission the temperature 
dropped to normal, but after five afebrile days the temperature rose to 102.2® E. and 
spiked irregularty between normal and 104.2° P. The patient coughed considerablj' 
at times, but examinations of the chest and x-ray findings were negative. After 
six days of hyperpyrexia, the temperature gradually but irregularly declined to 
normal. At this time (the eighteenth hospital day), fetal heart tones disappeared. 
Two days later she spontaneously delivered a macerated fetus of four and one-half 
months' size. After the third puerperal day the temperature gradually rose to 
102.6° F. and after four days subsided slowly to normal. 

On the twenty-sixth hospital day the hemoglobin declined to 24 per cent, and the 
red count was 1,670,000 and the white count 97,000. At this time she was probably 
passing through a hematologic crisis. Thereafter the blood picture gradually 
improved and shortly before her discharge, the hemoglobin was 60 per cent. She 
was discharged on the twenty-seventh post-abortal day. 

Case 5. — S. P., 20 years of age, colored, gravida i, was first seen in the prenatal 
clinic on March 25, 1940. Her last menstrual period occurred on Dec. 21, 1939, 
and she was due to deliver Sept. 28, 1940. She had frequent attacks of rheumatic 
fever, and joint swelling since five years of age and had been refused life insurance 
because of an alleged “heart-leak," No abnormal physical findings were noted 
at first prenatal visit. The Kahn test was negative. The ante-partum clinical 
course was essentially normal. 

She was admitted to the hospital on Sept. 13, 1940, having what proved to be 
false labor pains. The temperature was 100.6° F. with a pulse of 96. For the first 
time a diagnosis of rheumatic heart disease with a double mitral lesion and aortic 
regurgitation was made. Two days after admission the patient went into true labor 
and after a very short labor delivered a normal female child weighing 7 pounds. 
Tliis baby had a normal blood picture and no sickling. In the early puerperium the 
mother had an icteric tinge to her sclerae and the liver was palpable two fingers below 
the costal margin. Despite a low degree of septic morbidity she made a normal 
recovery. 

The essential laboratory findings were as follows: Two days after delivery the 
blood picture showed 2,180,000 red cells, 64,000 white cells, and 34 per cent hemo- 
globin (Sahli). The wet preparation of the blood smear revealed 60 per cent sickling 
in the red cells. The differential white count was 85 per cent polyneutrophiles, 2 
per cent metamyelocytes, 1 per cent myelocytes, 3 per cent monocytes, 9 per cent 
lymphoctyes, and one immature cell. It was also observed that the red cells showed 
anisocytosis, toxicity one-plus, and 87 normoblasts, of which two were stippled. One 
week later there was marked improvement in the red count and the white count was 
18,000; the sickling was markedly decreased. 

The treatment administered during the patient’s stay consisted of 2 transfusions 
of 500 c.c. of blood, thiamine chloride 1 c.c. twice daily, liver extract and antianemic 
diet. 

Case 6. — E. N., 26 years of age, colored, para vi, gravida vii, entered the hospital 
on Nov. 29, 1940, in labor at term. She had been a patient in the Medical Division 
of the Cook County Hospital in November, 1939, when she had recovered from 
pneumonia. At that time sickle-cell anemia had been noted. Her blood count 
then was 2,400,000 red cells, 36 per cent hemoglobin (photoelectric), and 43,900 
white cells. Four nucleated reds and other abnormal forms were noted. She was 
later followed by the anemia clinic and given iron therapy with good clinical effects. 
Despite this, low grade anemia prevailed, ranging from 2,860,000 to 4,600,000 red 
cells. Aside from the anemic picture her prenatal course was uneventful. Previous 
to tlus pregnancy, how'ever, she had had frequent rheumatic pains and had been 
receiving therapy from private physicians for an alleged, but unclassified, anemic 
condition. 

Physical examination revealed no abnormal findings. Twm smaTl scars w'ere present 
on the anterior surface of the left leg. Her labor terminated uneventfully in five 
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Clinically, certain symptoms and findings are frequentlj’- seen. The 
patients are usually thin and underdeveloped. Four of our patients in 
tliis report weighed, 100 pounds or less, even when pregnant. The com- 
plaints usually consist of frequent attacks of respiratory infections 
(usually pneumonia), joint and muscle pains (reported 9 out of 14 
times), vague abdominal pains with nausea and vomiting, occasional 
fever, ulcers of the legs, jaundice (usually noticed for many years) 
and other cardiorespiratory sjunptoms associated with a severe anemia. 
The disease is characterized by remissions and exacerbations. During 
tlic acute phase of “abdominal crisis” the disease must be differentiated 
from the acute abdomen (Campbell), rheumatic fever, tuberculosis, 
syphilis, and obscure anemias (Killingsworth and Wallace). 

During pregnancy these patients frequently developed hypertensive or 
pre-eelamptic toxemia. Of the 13 patients in whom blood pressure re- 
cordings were reported, 4 (Lash, Sodeman and Burch, Cases 2 and 3) 
showed a mild to marked tendency in that direction. The puerperal 
septic morbidity is frequent observed, and all of our patients had a 
febrile course. 

Eoentgenologically, osteoporosis is commonly seen in the long bones 
with the marrow cavity replaced by radially placed bone formations 
simulating individual hairs standing on end, while the skull shows in- 
creased thickness of the calvarium, loss of continuity of the outer table 
and replacement of the marroiv cavity by altered bone formations 
(Harden^®) . 

The diagnosis, of course, rests finally on the blood picture. Duxung 
the acute episodes of the disease there is a profound anemia, the red 
count usually being below 2,500,000 xvith a corresponding decrease in 
hemoglobin. A moderate to very marked leucocytosis is seen far in 
excess of what one would ordinarily expect during pregnancy. The red 
cells are normoeytic and normochromic with a tendency toward macro- 
cytosis. There is an increase in reticulocytes, and presence of nucleated 
red cells with other evidence of marked regeneration. Most of the 
erythrocytes are sickle shaped, which is best demonstrated on moist cover- 
slip preparations after standing twelve to eighteen hours. Then, prac- 
tically 100 per cent will assume the abnormal shape characteristic of the 
disease. With an increase in oxygen tension, there is a tendencj^ of the 
cells to assume a normal shape, whereas when the oxygen tension is 
lowered, the cells again become sickled (Hahn and Gillespie^"). 

Prognostically, the disease easts a gloomy picture. The majoritj^ of 
patients die before the age of thirty. Pregnancy apparently has an un- 
favorable effect upon a mother having sickle-cell anemia. In 15 eases 
where the clinical course of the mother was recorded, 5 did not survive 
the pregnancy, a mortalitj’’ ratio of one to three. It has recently come 
to our attention that at least 2 additional mothers have died sometime 
subsequent to the publication of their case reports by other authoi’s in the 
literature (Sharp and Schleicher, and Page and Silton). 

The prognosis for the fetus in utero is also unfavorable. From the 
available data in 15 mothers, 5 (33 per cent) had one or more abortions. 
These mothers had 37 pregnancies of which only 25 were carried to 
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viability. Nineteen of these viable babies were born alive, whereas 6 
were macerated stillbirths. Among all live births reported in the litera- 
ture, the blood of at least S of the babies developed sickled red cells. 
Follow-np studies may have revealed a greater number. Lewis com- 
ments that the pregnancy caused an exacerbation of the sickle-cell 
anemia and that the anemia may cause aliortions. Sodeman and Burch 
believe that sickle-cell anemia decreases fertility in the female. Their 
contention is partially corroliorated by the literature which shows that 
of 15 women of known parity, 10 were pregnant for the first time. Of the 
remaining 5 women, onlj’’ 3 had more than 1 live child. The cause of this 
lack of fertility is not completely understood. The anemia itself may 
be a cause of lowered fertility and abortion. The presence of anemia 
for long periods of time, even through the adolescent period into adult 
life, maj”- have a profound effect upon the reproductive functions. Aside 
from the mere presence of this anemia, the disease may affect the repro- 
ductive function in some other unknown manner (Sodeman^), 

Therapeutically these patients have been subjected to various drugs 
and surgical procedures. It is significant that all patients who surmved 
pregnancy and labor received intensive antianemic therapy. Seven of 
these patients received multiple blood transfusions. With the easily 
available supply of blood transfusions through the blood bank at the 
Cook County Hospital, this form of therapy has been tested with a 
measure of success. We believe their improvement is only temporary, 
however. This improvement is due (according to Josephs’®) to a certain 
factor present in normal plasma which 1em])orarily maintains normal 
blood formation and destruction. General supportive measures, such as 
rest and a diet high in calorie and vitamin content, aid in liringing about 
improvement. The treatment of any complicating condition, such as 
intercurrent infections with sulfanilamide or a toxemia of pregnancy, is 
given as indicated. 

SUMJIARY AND CONCLUSIONS 

1. Six additional cases are added to the existing medical literature on 
sickle-cell anemia during pregnancy, making a total of 17 cases. Almost 
one-half of these cases are reported from the Cook County Hospital, 
which admits annuallj^ about 27,000 negroes to its various services and 
about 3,500 negroes to its obstetric services. 

2. An analysis of the reported cases of pregnancy, complicating this 
type of anemia, has been made, and the pertinent features have been 
discussed. 

3. Sickle-cell anemia during pregnancy is a disease Avhieh, while rarely 
reported at present, is becoming more generally recognized. 

4. Most of these cases present themselves in their first pregnancy and 
only 3 have had more than one child. The exact mechanism of this 
apparent lack of fertility is not completely understood. 

5. Of the 13 eases in ivliich the blood pressure recordings ivere re- 
ported, 4 showed a mild to marked hypertensive toxemia of pregnancy. 

6. Patients Avith this disease have a short life expectancy, being sub- 
ject to intercurrent infections, especially respiratory, and to the de- 
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•Died three years later following’ hysterectomy. 
tAddltlonal information by personal communication. 

JDied of pneumonia one and one-half years after publication. 
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In the first ease the patient died of puerperal sepsis six weeks after delivery. 
It is probable that the sickle-cell anemia weakened her resistance against the in- 
fection. Two other patients, the cases of Yater and Mollari and of Page and Silton, 
presented a syndrome for wliicli the term ‘ ‘ abdominal crisis ’ ’ was coined. The term 
‘ ‘ abdominal crisis ’ ’ refers to the sequelae of multiple thrombosis of mesenteric and 
pelvic veins. 

In cases 4 and 5 autopsies wore carried out at the Cook County Hospital. 
In Dr. Lash’s case the patient died of “shock” six hours after cesarean section. In 
the case reported by Drs. Kobak, Stein, and Daro, the patient delivered a macerated 
babj' at term and died six hours later. In both of these cases gross and microscopic 
findings were strikingly similar. The spleen and liver were enlarged from passive 
congestion, and the vessels all over the parenchyma were stuffed with red blood 
corpuscles. Particularlj' in the liver, the acinar sinusoids were dilated and partially 
blocked by clumped and coagulated sickled red blood corpuscles, thus obstructing the 
passage of the portal blood through the liver. Such obstruction in the liver leads to 
retention and increase of blood in the intestines and to a reduction of the quantity 
of blood which reaches the heart and circulation in the periphery. 

An upset distribution of the peripheral and intestinal blood was first investigated 
by Fr. v. Mueller in a condition he called “hepatic .shock.” Hepatic shock which 
clinically is due to sudden contraction of the portal vein and its branches can be 
duplicated in animals bj' injection of histamine. The abnormality of circulation 
in the two cases of sickle-cell anemia is analogous to the hepatic shock, but the 
mechanism is different. In hepatic shock the obstruction is due to active contraction 
of the branches of the portal vein. In sickle-cell anemia, it is a passive blockade, 
particularly of the acinar sinusoids b}- clumped red blood corpuscles. If this 
blockade develops slowly, it leads to stasis and subsequent thrombosis in the 
mesenteric veins producing an “abdominal crisis.” If it develops rapidly, the 
clinical picture is the same as in hepatic shock. 

From these observations of pregnancj' in sickle-cell anemia, it seems that the main 
danger to the patient does not lie in the anemia or in the exhaustion of the bone 
marrow but in the blockade of the liver. Shortened clotting time and increased 
fibrinogen rate, hj-p^rinosis, are well-known phj-siologic pregnancy changes. If 
these physiologic changes coincide with the pathologically increased tendency for 
clumping of sickled red blood corpuscles, blockade of the narrow liver sinuses may 
occur. 

DE. FREDEEICK H. FALLS. — In this condition we have an increased coagula- 
bility of the blood, and an associated increase in the percentage of h}-pertension. 
That is significant in view of the idea that thrombosis or vascular accident in 
the placenta is the underlying factor in the toxemias of late pregnancy. 

I would like to raise the question of whether it is wise to give blood transfusions 
to patients who have this type of blood dyscrasia? Do we know what is going to 
happen to the blood that we put into a patient who already has a pathologic condi- 
tion of the blood-clotting mechanism? I am becoming convinced that the indis- 
criminate use of transfusions in eclamptogenic toxemia is a bad thing, because of 
certain fatal eases I have seen after the use of blood transfusion. 

I should also like to ask about the fate of the baby and, in particular, the time 
of death of the baby in cases in which stillbirths occurred. This brings up the 
question of whether cesarean section might not save the baby. We have a condition 
here which is fatal as far as the mother is concerned, but the baby has a pretty 
good chance if delivered. If so and if the babj’’ is viable, wh}^ not do a cesarean 
section and insure the life of the baby even though one would take some additional 
chance on the life of the mother? 

DE. KOBAK (closing).— The combination of sickle-cell anemia with pregnancy, 
while infrequent, is not as rare as the literature would lead one to believe. Since 
1924 when Sydenstricker made his publication, and with the six here presented, 
there will be a total of 17 pregnancies with sickle-cell anemia reported in the litera- 
ture. When we communicated with these men concerning the subsequent course of 
the mother, 2 out of 4 replies volunteered information concerning additional eases 
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generative effects of the severe anemia on the cardiovascular system. At 
least one-third of the mothers died during or shortly after the pregnancy. 

7. This disease has an injurious effect on pregnancj^, since one-third 
of tlie women had one or more abortions and about one-sixth of the preg- 
nancies terminated in the delivery of macerated stillbirths. 

8. At least one-third of the babies were known to have sickling 
])lienomenon. 

9. The puerperium is characterized b.y a tendency toward septic 
morbidity ; all of our patients had a febrile course. 

10. The treatment is not specific, various forms of therapy being 
temporarily effective. Intensive antianemie therapy and repeated trans- 
fusions are beneficial. 
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DISCUSSION 

PE. EICHABD H. YOUNG. — The anemia of this disease is usually very severe. 
It is a norniocytic normochromic anemia, i.e., there is no change in the size of the 
red cells or in the hemoglobin content. These points should help to distinguish 
it from some of the other anemias in pregnancy. Reticulocytes are present during 
the active phase of sickle-cell anemia. The reticulocj-te percentage can, therefore, 
be used as an index of hemolytic activity. The disease is characterized by remis- 
sions and relapses and the patients give a history of periods of ill health and good 
health throughout their lives. 

The sedimentation rate in individuals with sickle-cell anemia is usually nonnal 
in character. If there is a high sedimentation rate, there is usually some complica- 
tion. 

In the authors’ series there were 5 cases of pulmonary disease. I feel that 
some of the cases that were diagnosed as pneumonia were probably pulmonary 
infarctions. In the full paper, I read the complete clinical histories of those patients 
that died, and I felt the cause of death was probably a pulmonary infarct. 

Blood transfusions are the best available tj-pe of treatment. The use of iron 
find liver is not on a sound basis. There is no loss of iron to the outside, and, 
therefore, no deficiency of iron. There is no macrocytic anemia, so you would not 
expect liver to be effective. 


PE. IVALTEE SCHILLER.. — An analj'sis of these cases may throw some light on 
the problem of the way sickle-cell anemia complicates pregnancj’. 
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Tlie procedure about to be described is not entirely original, but 
rather a composite one, in -which an attempt is made to incorporate all 
the better features of the methods already known with some variations 
which are original. 

PROCEDURE 

Three plates of the pelvis are taken routinely, a liorizontal anteroposterior, a 
horizontal lateral, and a 45 degree angle exposure of the subpuhic arch and side 
walls. A Potter-Bucky diaphragm and a medium-sized cone arc used. No special 
equipment is necessar 3 ' except for a metallic ruler -svhich lias notches 1 era. apart. 
This is placed between the buttocks and partiallj' between the inner surfaces of 
the thighs for support when taking the lateral exposure. 

Table I. Technique 



KILOVOLT 

peak 

MILLI- 

AMPERES 

TIME 

SEC. 

DISTANCE 

INCHES 

TUBE 

CENTERED 

REMARKS 

AP 

65-75 

30 

0 

30 

Midline S cm. 
back of sym- 
phj'sis. 

Keep thiglis together. 
Tilt pelvis 45° witli 
pillow doubled in 
small of back 

LAT. 

80-90 

i 

30 

15-40 

30 

Over hips 

Be sure that pelvis is 
not rotated. Slightly 
flex thighs. Thighs 
together 

45° 

75 

30 

5 

25 

Aim at s u b- 
pubic arch at 
45° angle 

Flex and abduct 
thighs so that sub- 
pubic angle can be 
seen. Withdraw pil- 
low 


MEASUREMENT AND INTERPRETATION OP THE PILJIS 

Lateral Plate . — Inasmuch as the metallic ruler lies in the midlino, its image on 
the film will be distorted (enlarged) in the same proportion as all the antero- 
posterior measurements taken in this plane. To find the true measurement of anj* 
anteroposterior diameter, therefore, one needs onlj' to measure the distance be- 
tween the anterior and posterior landmarks of anj' plane (inlet, midplane, or out- 
let), transpose the distance on the image of the ruler on the plate, and then read 
the true measurement. 

To obtain the transverse diameters of the pelvic planes, one should measure 
the distance between the recognized transverse landmarks of each plane directlj' 
on the anteroposterior plate. Inasmuch as the transverse planes of the inlet, 
midplane, and outlet lie at different distances from the x-raj' tube, the degree of dis- 
tortion of each is different. If, however, the distance from the plate to the trans- 
verse plane to be measured is known, the degree of enlargement is easily determined 
and a true accurate measurement is obtained. 

In order to ascertain how far the transverse plane measured is from the table top, 
the lateral plate is consulted. A baseline is drawn parallel to the film edge that 
touches the most lateral border of the sacrum. This represents the table top if 
the patient were Ijdng flat on her back. In order to find how far the plane is 
from the table top, one need only measure the distance from the plane to the baseline 
and read the result directlj" from the ruler image on the plate. If Table II is then 
consulted, using both the table-top-plane measurement and the transverse meas- 
urement of the image on the anteroposterior plate, the true transverse measure- 
ment is then determined. 


INTERPRETATION OP PLATES 

For the sake of clarity, the interpretation of a typical set of plates will be dis- 
cussed in detail: 

1. Measurements . — On the lateral plate, a line is drawn from the upper border 
of the sjTnphysis to the midpoint on the sacrum where the two white ileopectineal 
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which came to their attention. These men stated that they had novr seen 10 addi- 
tional eases of pregnancy with sickle-cell anemia. 

I believe it was our awareness of this anemia that made it possible for us to 
diagnose our 6 cases during the past two years. Because of this awareness, and 
tlie prompt diagnosis, the therapy that was given was helpful in carrying 5 out of 6 
of these women past the puerperium. I have a feeling that possibly some of our 
puzzling deaths that heretofore occurred among negro patients might have been an 
undiagnosed sickle-cell anemia. 

In answer to the question raised by Dr. Falls, we have found that without a 
doubt transfusions have been very helpful. Wliile one may consider the possibility 
of some unfavorable action, the sum total was satisfactory. 

Examination of the babies’ blood showed one out of three with sickle-cell 
phenomena. In one case this sickle-cell phenomenon did not appear until the fourtli 
month. We do not know how many of these babies may later develop a sickle-cell 
anemia. 

Concerning the use of cesarean section and its value, I cannot answer that ques- 
tion. There is a possibility as suggested by Dr. Schiller that it may throw the 
patient into shock or crisis. Our policy has been to treat these patients medically 
and with transfusion therapy; we only used obstetric procedures when the usual 
indications called for them. 


A SIMPLE METHOD OF X-KAY PELVIMETRY 

Edward A. Graber, M.D., New York, N. Y. 

(From the Obstetric Service of The French Hospital) 

I T IS not the purpose of this paper to justify the use of x-ray pel- 
vimetry in the scientific practice of obstetrics. This has been ably 
done by Thoms, Caldwell, Moloy, Steele, and others. Its intention is 
to describe a method which can be used readily by every physician who 
handles obstetric cases. 

The many excellent methods of x-ray pelvimetry available today are 
extremely complicated, either from the standpoint of taking the films, or 
in the interpretation of the finished x-ray plate. They either include 
complicated tube shifts, grids, stereoscopically taken films, complex 
mathematical calculations, or some other factor which may confuse the 
average practitioner, so that he cannot master and readily adopt this 
procedure. 

There are comparatively few today who ai’e able to read a pelvic 
roentgenogram. This is easily proved by the fact that usually one man 
on the obstetric staff of even the larger hospitals is assigned to the inter- 
pretation of pelvic x-rays. Why should the methods used be so complex 
tliat many obstetricians and the great majority of general practitioners 
cannot interpret the plates accurately? 

It was our purpose to find some simple method which could be used 
generally in private practice. We tried to fulfill the following condi- 
tions: (1) No extra expensive equipment should be necessary for either 
taking or interpreting the pictures; (2) reading of the plate should not 
require special training; (3) measurements should be between set points, 
and no differences should exist between different examiners because of 
ocular variations ; (4) the technique of the taldng of the x-ray exposures 
should he simple; and (5) the method should be accurate. 



826 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


lines would meet. This is the true obstetric conjugate. The sacral promontory 
is usually 1 to 2 cm. above this. The distance between these point’s is measured 
and transposed upon the ruler on the film. A direct reading is thus obtained. 

Next a line is drawn from the midpoint between the ischial spines which joins 
the line of the obstetric conjugate at right angles. The portion of the obstetric 
conjugate posterior to the junction is called the posterior sagittal of the inlet. 
This is measured in the same manner as the obstetric conjugate. 



Fig. 1. — Lateral view of the pelvis. A-A', Obstetrical conjugate ; D-A', posterior 
sagittal of the inlet ; B-B', posterior .sagittal of the midplane ; G-B', posterior sagittal 
of the outlet. X-Y, Baseline parallel to film edge ; D-E, distance from plane of inlet to 
baseline ; B-E, distance from midplane to baseline ; G-G, distance from plane of the 
outlet to the baseline. Also observe lateral bore, length of the sacrum, sacral curve, 
pelvic inclination, sacrosciatic notch. 


To obtain the posterior sagittal of the midplane, identify the two spines and 
mark the midpoint between them. The distance is measured between this point 
and the end of the sacrum, and then read directly from the ruler image on the plate. 


Table II.* Measurement to Baseline. Lateral Plate 
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♦This table is corrected for the additional 5 cm. from the table top to the plate. 

Tlie corrected flerures are obtained, using the geometric theorem “in similar triangles, the base is proportional to the altitude." 
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The posterior sagittal of tlie outlet is measured from the midpoint between the 
tuberosities to the end of the sacrum, and this again is read directly by transposing 
the measurement on the ruler on the film. Thus, the diameters of the obstetric 
conjugate, posterior sagittal of the inlet, midplane, and outlet are obtained. 

In order to obtain the transverse measurements, one simply measures with a 
centimeter ruler on the anteroposterior plate the distance between the widest points 
of the ileopectineal lines (inlet), the interspinous diameter (midplane), and the 
intertrochanteric distance (outlet). These must be corrected for distortion. 

Table III. Fkemcii Hospital (History Quart) 


HISTORY NO. 
UR. 

X-RAY NUMBER 


1. Inlet 

a. Measurement of obstetric conjugate 9.5-11.5 cm. 

b. Measurement of posterior sagittal 4-5 cm. 

c. Measurement of tran.sverse 12-13 cm. 

rGynccoid 

d. Shape of posterior segment 


^ A-Hdroitl 
Ipiatypelloid 

{ Gynecoid 

"lndroM°'^^ 

Platypelloid 

. f. Symmetry 

2. Midplane 

a. Measurement of interspinous diameter 9.5-10.5 cm. 

b. Measurement of posterior sagittal diameter 4.5-5.5 cm. 

c. Prominence of spines. 

3, Outlet 

a. Measurement of intertrochanteric diameter 9-11 cm. 
b. Measurement of posterior sagittal of outlet 7.5-9 cm. 

4. Depth of Pelvis 90-100 millimeters. 

[Long 

5. Length of sacrum 11-13 cm. .{Average 

[Short 

[Straight 
G. Sacral curve j Average 


[Marked 

7. Inclination of sacrum (normal 90°) 

riVide 

8. Width of sacrum (Average 

[Narrow 

[Wide 

9. Subpubic angle (normal 80-90°) (Average 

[Narrow 

10. S,„p. ,1 arc. 

[ Converge 

11. Sidewalls of pelvis (Straight 

[Divergent 
[ Converge 

12. Lateral bore ( Straight 

[Divergent 


13. Apex sacrosciatic notch (Average (about 3 cm.) 

[Narrow 

14. Base of sacrosciatic notch wide 

(Narrow 

Position 
Engagement 

15. Baby - Flexion 

Station 
Abnormality 
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Fie. 2. — ^Anteroposterior view of the pelvis. H-J, Widest transverse diameter of the 
inlet; K-L, interspinous diameter of the midplane ; M-N, transverse diameter of the 
outlet. Also observe the shape of both the anterior and posterior portions of the inlet, 
its symmetry, and the prominence of the spines. 


■ "i 



— ^jro*'ty-flve degrree angle view of the pelvis. Observe the direction of the 
shape of the subpubic arch, the width of the subpubic angle, and the 
the pelvis. 
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the factor which causes many to make extravagant claims for this 
procedure. The pelvis is only one factor in labor. The parity of the 
Avoman, her race, age, emotional stability, the amount of sedation, the 
character of the uterine contractions, the dilatation of the cervix, 
obstructing tumors, the size of the baby, its position, flexion, etc., all 
are factors which determine the final outcome. 

I wish to express my sincere gratitude to Dr. Claude Heaton and Dr. E. M. 
Claiborne for their help and cooperation in this work. 
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THE NAEGELE PELVIS"' 

The Observation of Three Cases and a Commentary 
Herbert Thoms, M.D., New Haatjn, Conn. 

(Department of Obstetrics and Gynecology, Tale University, School of Medicine) 

O NE hundred and one years ago Franz Carl Naegele^ gave to the 
Avorld his celebrated treatise on the obliquely contracted pelvis. 
Since that time, the name of this particular type of pelvic deformity has 
memorialized the author of this medical classic, for it is Iniown as "The 
Naegele Pelvis.” 

Naegele defined the deformity as a "pelvis contracted in one of the 
oblique diameters ivith complete ankylosis of the sacroiliac synchondrosis 
on one side, combined with imperfect development of the sacrum and os 
innominatum on the same side. ’ ’ At the time of his writing the author 
observed that the deformity had never been recognized in the living 
body. Without the aid of roentgenology, it may be stated that much 
of the same difficulty of diagnosis that Naegele experienced obtains 
today, as witnessed by the cases here reported. 

The object of the present communication is to place on record the 
recent observation of tliree eases and to emphasize the opinion that the 
deformity probably is not one of the extreme rarity usually assumed. 
Williams, in 1926,^ stated that probably less than 100 instances have 
been described in the literature. 

*This study was made possible through the Clinical Research and Teaching Fund 
of Y’'ale University School of Medicine. 
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Therefore, on tlie lateral plate, the baseline previously described is drawn parallel 
to the film edge, touching the most lateral border of the sacrum. To determine the 
distortion of the inlet, the distance from the junction of the posterior and anterior 
sagittal of the inlet to the baseline is measured, using the ruler image on the 
plate. Then by simply consulting Table II the true undistorted transverse meas- 
urement is given. To correct for the distortion of the midplane, the distance 
from the midpoint between the spines to the baseline is measured, and again the same 
table is consulted. For the transverse of the outlet, measure the distance from 
the midpoint bet'ween the tuberosities to the baseline with the ruler image, and 
then find the corrected transverse measurement on the chart. 

2. Architecture of the Pelvis . — While pelvic measurements are important, they do 
not tell the entire story. The pelvic arcliitecture must be studied very carefully in 
all three plates. The 45 degree angle exposure is especially valuable in studying 
the subpubic angle and the side walls (Table III). 

Table III is given so that the inexperienced physician may have some system 
of evaluating the pelvis, and some basis for his judgment of its capacity. A set of 
average normal measurements are given. If there is any marked variation, it is 
advisable for the phjmician to consult with a qualified obstetrician with greater 
experience, who on the basis of his past experience can better evaluate the pelvic 
architecture and measurements. 

The measurement of the head, or fetal cephalometry, has not been particularly 
successful in our hands, regardless of the technique used. Communications with 
other clinics have disclosed similar difficulties. 

The reason for the difficulty is clear. First, the frontooccipital is the only 
diameter that we are able to measure, and this is not the diameter that engages. 
Next, we compare this with the smallest pelvic diameter and do not take into 
account the fact that compensatory space may exist either -laterally, anteriorly, 
or posteriorly. Finally, we do not know how much molding the head will undergo 
as it comes through the pelvic canal. Goodwin ’s work showing that the long oval 
head flexes and molds well while the round head does not, definitely contributes 
toward the solution of this problem. Finally, the mechanism of labor, the con- 
dition of the cervix, the intensity of the pains, and many other factors must be 
considered. 

We, therefore, feel that actual measurements of the head may be misleading. 
If the pelvis is average in measurement with good architecture, a 7- to S-pound 
baby should deliver spontaneously. If it is larger, it is capable of accommodating 
even a larger baby. If it is smaller, a 5- to 7-pound baby will deliver sponta- 
neously. With good pelvic construction, every woman with an average size baby 
who has an obstetric conjugate of 9 cm. is entitled to the chance of delivery from 
below. The great majority have no difficulty. We consider an obstetric conjugate 
of 8 cm. an absolute contraction. ’ 

Routine pelvimetry for all primiparas and all multiparas with previous 
diffieult labors will soon be a routine procedure in scientific obstetrics. It 
is hoped that Avith the simplification of methods and Avider adoption of 
this procedure, the high incidence of cesarean section Avill be reduced be- 
cause of misconceptions concerning the size of the pehds. We also 
hope that AAuth this procedure, the abnormal pehds aagII be more uni- 
A'ersally recognized, and adequate measures taken so that proper 
facilities are aAmilable AAdien a difficult deliAmry is anticipated. When 
a diagnostic help to the doctor is harmless to the patient, it should 
absolutely be used AAdieneAmr possible. If absolute cephalopehde dis- 
proportion is seen, babies Avill not be subjected to tests of labor Avdiich 
result in birth injuries. 

_ In conclusion, a note of Avarning must be giAmn. X-ray pehdmetry 
IS not a panacea, but it can be of great value if its limitations are 
appreciated. It is merely a diagnostic aid. Inexperience is usually 
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pregnancy and noted that the inferior pelvic strait was abnormal and referred the 
patient for roentgen pelvimetry. The report of the roentgen examination on Jan. 4, 
1940, states that “The pelvic contour is that of a Naegele type with obliquity and 
deformity on the right" (Fig. 2). The patient’s prenatal course was uneventful 



Pig. 2. — Case 2. Anteroposterior roentgenogram. 


until she was seen on April 18, 1940, when the relatively large size of the abdomen 
suggested the presence of multiple pregnancy. Two weeks later this impression was 
confirmed by roentgen examination. Toward the end of pregnancy the patient’s 
blood pressure began to rise, her weight to increase rapidly, and the urine showed 
albumin. From May 2 to June 11 the pressure rose from 148/88 to 166/92, and on 
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Tlie first case presented I liavc previously recorded, s but a brief description is also 
of interest in this communication. The patient, a woman of 33 years, of Irish de- 
scent, gave no history of serious disease in childhood. The menstrual Iiistory was 
negative and no pregnancies had occurred. In 1928 the left kidney was removed in 
a local hospital, the indication being pyelitis. The removed specimen showed kidney 
deformity with double pelvis and double ureter. The patient was first seen in the 
New Haven Hospital the following year. Prom that time on she has been seen at 
various intervals, her chief complaint usually being pain in the left lower abdominal 
quadrant. From 1932 to 1938, 8 pelvic examinations were made by 6 individuals. 
No note is made following these examinations as to the presence of pelvic deformity. 
E.vaminations failed to reveal any definite cause for her discomfort, and in January, 
1938, a flat abdominal roentgenogram was made (Fig. 1). The report showed 
scoliosis of tlie left dorsal spine and deformity of pelvis with associated sclerosis 
in region of left sacroiliac articulation; in other words, a Naegele type pelvis. 
Examination under anestiiesia revealed no g}mecologic pathology. The external 
measurements follow : 


Interspinous diameter 

23.5 

cm. 

Intercristal diameter 

25.0 

cm. 

Intertrochanteric diameter 

29.0 

cm. 

Eight oblique diameter 

18.5 

cm. 

Left oblique diameter 

17.25 

cm. 

External conjugate diameter 

17.25 

cm. 

Pelvic measurements as determined by- roentgen pelvimetry-: 



Anteroposterior .diameter of inlet 

9.5 

cm. 

Greatest transverse diameter of inlet 

10.0 

cm. 

Left oblique diameter 

11.0 

cm. 

Eight oblique diameter 

8.25 

cm. 

Interisehial spinous diameter 

6.25 

cm. 

Intertuberal diameter 

10.0 

cm. 

Posterior sagittal diameter of outlet 

5.25 

cm. 

Height of pelvis 

9.25 

cm. 


Laterally the pelvis showed a male type of sacrosciatic notch, and the sacrum showed 
an essentially normal curve from above downward on its anterior surface. The pelvic 
and iliac portions of the terminal length are as follows: 


Eight side 


( Pubic portion 
\ Iliac portion 


6.0 cm. 
5.5 cm. 


Left side 


{ Pubic portion 
( Iliac portion 


6.75 cm. 
4.5 cm. 


The external appearance of the patient was not unusual, scoliosis not readily notice- 
able, and the patient does not walk with any noticeable limp. 

^ The second case is that of an Italian woman, aged 38 years, first seen in our 
clinic in December, 1939. She was then in her fourth pregnancy. Her first preg- 
nancy in 1925 was ended in delivery by forceps in a local hospital of a male child, 
7 pounds 10 ounces, now living and well. The second pregnancy in 1928 terminated 
in spontaneous delivery of a female child, 7 pounds 14 ounces, now living and well. 
In 1931 she was delivered at home by a local physician of a child which is claimed 
to have weighed over 8 pounds. Tliis child is said to have suffered a birth injury'. 
It died at the age of thirty-one months from infection, according to the mother’s 
statement. 

The patient’s past history- revealed nothing of importance as far as the pelvic 
cformity was concerned. Her expected confinement was July 7, 1940. In reviewing 
this patient’s dispensary history-, it was found tliat she visited the clinic in 1934 for 

pains in the lower abdomen.” At that visit and on four subsequent visits, a 
■paginal examination was done. These examinations were performed by four different 
™^’''^^na]s and no mention of pelvic deformity appears on the record. On Dec. 26, 
•39, slie again presented herself, as noted above, in her fourth pregnancy. At that 
'inie a vaginal examination was done by Dr. DeWitt Dominick, who confirmed the 
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whicli is living and well. The second pregnancy ended in the stillbirth of a 9.5 pound 
infant which was delivered with forceps. The expected date of the present pregnancy 
is April 4, 1941, and except for some varicosities on both legs and the deformity of 
the pelvis the pregnancy seems to be uncomplicated.* The past history is of interest 
because of a history of osteomyelitis during the first three years of life, accounting 
for numerous scars due to incisional drainage in the region of the left hip. 

On her first visit to our clinic on Oct. 1, 1940, she was examined vaginally by my 
associate. Dr. Clair D. Crampton, who noted that the pelvis presented deformity and 
he referred the patient for roentgen pelvimetrj'. The roentgen findings showed the 
presence of a typical Naegele pelvis with the deformity on the right side (Fig. 3). 
The external measurements were as follows: 


Interspinous diameter 

22,5 

cm. 

Intercristal diameter 

24.25 

cm. 

Intertrochanteric diameter 

29.0 

cm. 

Bight oblique diameter 

17.75 

cm. 

Left oblique diameter 

15.0 

cm. 

External conjugate 

17.5 

cm. 

Pelvic measurements as determined by roentgen pelvimetry: 



Anteroposterior diameter of inlet 

11.0 

cm. 

Greatest transverse diameter of inlet 

10.0 

cm. 

Left oblique diameter 

9.4 

cm. 

Eight oblique diameter 

11.8 

cm. 

Interischial spinous diameter 

8.1 

cm. 

Intertuberal diameter 

8.2 

cm. 

Posterior sagittal diameter of outlet 

9.0 

cm. 

Height of pelvis 

9.25 

cm. 


In addition to the roentgenometric findings, the films showed some destruction of 
the crest of the ilium on the left or the side opposite to the pelvic deformity. This 
destruction is characteristic of that caused by osteomyelitic disease. 

Laterally the pelvis showed a femal type of sacrosciatic notch, and the sacrum 
was convex from above domiward on its anterior surface, somewliat characteristic 
of the rachitic sacrum. The pelvic and iliac portions of terminal length were as 
follows : 


Bight side 


( Pubic portion 
I niac portion 


G.5 cm. 
5.5 cm. 


Left side 


Pubic portion 
Iliac portion 


G.3 cm. 
7.0 cm. 


Except for the scars on the left side, the external appearance of the patient is not 
unusual and the scoliosis is not marked. The patient does not walk with a noticeable 
limp. 

COMMENT 


In discussing the origin of this type of pelvic deformity Naegele 
wrote, “I confess that my original opinion about it, namely that the 
deformity originates neither from external force nor from disease hnt 
by a deviation in the original development, appears the most probable.” 
Naegele gave his reasons for this opinion, which I quote in part as fol- 
lows ; 

“The intimate and complete fusion of the os sacrum and os ilium includes the 
inner structure of the bones as well as its external appearance. There is no trace 
of growing together of formerly separated parts in the region of the sjmostosis. . . ■ 
The os sacrum and os innominatum form one bone ... if our fusion of the os 

*This patient was delivered py cesarean section, March 28, 1941. The child weighed 
3,890 Gm. 
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June 18 she was admitted to the hospital for observation. Forty-eight hours latei 
the membranes ruptured spontaneously and labor started. She was delivered of ma e 
twins without difficulty after a seven-hour labor, and the weight of the children was 
2,830 and 2,725 Gm. The puerperium was uneventful and the patient was dischargei 
on the twelfth day post partum. The blood pressure on discharge wns 110/82. Be- 
fore the patient left the hospital roentgen examination of the urinary tract by 
pyelography was performed. No gross abnormalities were noted. The externa) 
measurements of Case 2 follow: 


Interspinous diameter 26.0 cm. 

Intercristal diameter 29.0 cm. 

Intertrochanteric diameter 32.0 cm. 

Eight oblique diameter 23.0 cm. 

Left oblique diameter 19.75 cm. 

External conjugate diameter 20.5 cm. 



Figr. 3. — Case 5. Anteroposterior roentsrenogrram. 


Pelvic measurements as determined by roentgen pelvimetry: 


Anteroposterior diameter of inlet 

12.0 

cm. 

Greatest transverse diameter 

10.0 

cm. 

Left oblique diameter 

9.5 

cm. 

Eight oblique diameter 

12.4 

cm. 

Interischial spinous diameter 

7.1 

cm. 

Intertuberal diameter 

8.5 

cm. 

Height of pelvis 

9.8 

cm. 


Laterally the pelvis shows a male type of sacrosciatic notch and the sacrum from 
above downward shows a slight abnormal displacement forward of the lower half. 
The pelvic portions of the terminal length are as follows: 


Eight side 


j Pubic portion 
i Iliac portion 


Left side 


^ Pubic portion 
i Iliac portion 


6.3 cm. 

8.0 cm. 

8.3 cm. 

6.0 cm. 


The third case, now under observation in our prenatal clinic, is that of a 2S-year- 
old white American who is pregnant for the third time. The first pregnancy in 
1935 was terminated in a local hospital by forceps, and a 7,5 pound child delivered, 
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the true condition was suspected. With regard to these examinations 
it is fair to state that only within a comparative recent time has our 
attention been specifically directed to the obstetric importance of mid- 
plane contractions. In any event, it is obvious that the diagnosis may 
not be readily apparent without the use of roentgen investigation. 

The absence of obvious external deformity and change in gait are 
also contributory to the obscurity of diagnosis. However, variations in 
the height of the ibae crests and an accompanying scoliosis are suggestive 
findings. The transverse diameter of the outlet is always diminished, 
usually markedly, so that there is a definite sense of constriction in 
examining vaginally. Laterally the pelvic side wall on the affected side 
is readily felt on vaginal examination and is found to be displaced to- 
ward the body midline. A simple anteroposterior roentgenogram always 
settles the diagnosis. 

CONCLUSION 

The finding of three Naegele pelves within two years in the relatively 
small material of our clinic suggests that this type of pelvis may not be 
one of extreme rarity. The history of full-term pregnancies successfully 
delivered in the second and third ease also suggests that such a pelvis • 
may easily remain unrecognized in the ordinary course of events. The 
potential difficulties which may result obstetrieally in such pelves point 
out the importance of a definite diagnosis in each case. The importance 
of the routine procedure which we have carried out for the past six years, 
namely that of performing roentgen pelvimetry on every primigravid 
woman, again becomes obvious. 
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sacrum and os ilium sliould be considered as a synostosis acquisita as a consequence 
of inflammation or of pressure, etc., it could hardly be found as complete, as uniform 
as we And it in all pelves of our class. . . . The truly striking resemblance of these 
pelves to one another in all important characteristics is so obvious. . . . Whoever 
has seen a series of such specimens must have the idea that there is a common cause 
for this deformity. Does not identity of the effect speak for the identity of the 
cause? ... In none of the cases could a disease or an exterior force be made 
responsible for the deformity. All eases which have come to my knowledge occurred 
in young people who had previously been healthy.” 

However, in spite of ISTaegele's impressive argument, Thomas of Leyden, 4 in 1860, 
stated that in certain cases inflammatory disease rather than congenital defect was 
responsible for the condition. At a later date Breus and Kolisko^ went further 
and stated that the condition was always the result of inflammatory disease and 
that the history and presence of cicatrices would substantiate this fact. In 1929, 
WiUiamsG concluded that this latter opinion may not apply to the individual case. 
In his case, as in Beinberger ’sr reported in 1933, an embrj’-onic defect was the only 
solution that explained the deformity. In addition to the pelvic deformity in the 
latter’s case, there were deformities of the lower extremities and supernumerary 
digits of both upper and lower extremities, and the genital tract showed a uterus 
septus with double cervix and double vagina. 

In 1917, Berry Harts summarized his views on tliis subject as follows: "The 
true Naegele and Bobert pelves have not had ' a previous ostitis with resulting 
ankylosis in the region of the sacroiliac joints, followed by disturbed weight 
traimmission. The pseudo-Naegele and pseudo-Bobert pelves have had a previous 
ostitis in these regions, and there the synostosis and atrophy are the result of this. 
The forms of the Naegele and Bobert pelves are the result of polar losses of the 
size elements of the alae sacri and innominate bones, due to maturation of the sperm- 
and germ'-cells. In these the loss of the alae sacri and innominate determinants has 
occurred, a great rarity, more often a unilateral loss (Naegele) than a bilateral one 
(Bobert). The sacroiliac ankylosis is due to the fact that bj' such losses (bony 
elements and joint elements) the part remaining, imperfectly developing, becomes 
ankylosed. As this is a germ-plasma change, and multiplication of the reduced 
elements occurs, it may be transmitted.” 

It is of interest to note that Bluntschlis in 1911 described the occurrence of this 
type of pelvic deformity in the monkey (Macaous cynomolg%is) and that earlier in 
1878 Thomsonio exliibited the skeleton of a wombat (Phascolomys) in which the 
same nnilateral sacral changes were present. 

The association of this deformity with evidences of maldevelopment 
in other parts of the same individual certainly gives some weight to the 
congenital nature of its origin. In Case 1 of the present group, in Rein- 
herger’s case, and in Riviere and Riviere’s case, the coexistent malforma- 
tions were those definitely associated with the urogenital system. In 
the latter instance reported in 1923,^^ there was absence of the haK of 
the uterus, uterine horn, and ovary, all on the same side as the bony de- 
formity. A recent personal communication from Dr. N. J. Eastman 
reports a ease of Naegele pelvis in a patient in whom nephrectomy was 
performed for renal tuberculosis, occurring on the same side as that 
of the deformity. 

The diagnosis of Naegele pelvis in the living being presents an in- 
teresting topic for discussion. In many instances, as in the cases here 
presented, Imowledge of the condition is unknown until for one reason 
or another a roentgenogram of the pelvis is made. In my first ease and 
in Dr.^ Eastman ’s case, the deformity was discovered during a urologic 
investigation. In the second and third cases of the present group, both 
individuals had given birth to children and had been subjected to nu- 
merous vaginal examinations by presumably competent observers before 
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Table II. Possible Predisposing Factors in loo Cases of Cord Prolapse 


POSSIBLE PREDISPOSING FACTOR 

NO. 

INCIDENCE 

PER CENT 

FETAL Ml 

DIED 

IRTALITY 

PER cent 

Abnormal bony pelves 

28 

18.1 

13 

46.4 

Abnormal placentations 

9 

5.8 

7 

77.7 

P olyby dr amnion 

9 

5.8 

5 

55.5 

Infants over 9 pounds birtliweiglit 

24 

15.5 

15 

62.5 

Infants under 6 pounds birtliweiglit 

34 

21.9 

21 

61.8 

Premature infants 

32 

20.6 

23 

71.7 

Twins 

10 

6.5 

2 

20.0 

Abnormal fetus, liydroceplialie 

1 

0.7 

1 

100.0 

Abnormal lies and presentations 

61 

39.4 

28 

46.0 

Transverse lies 

13 

8.4 

7 

53.8 

Longitudinal lies 

48 

30.9 

21 

43.7 

Cephalic presentations 

11 

7.2 

7 

63.6 

Compound 

9 

1 5.8 

6 

66.7 

Face 

2 

1.3 

1 

50.0 

Sacral presentations 

37 

23.9 

14 

37.8 

Double footlings 

18 

11.6 

8 

44.4 

Single footlings 

14 

9.0 

4 

28.6 

Full breeclies 

2 

1 1.3 

1 1 

1 50.0 

Frank breech 

1 

I 0.7 

1 0 

1 0.0 

Unclassified 

2 

l.D 

1 

50.0 


Overlapping exists in the above groups, and conversely some cases fall into no 
group. Fifty-seven occipitoanterior and 37 occipitoposterior positions, with fetal 
mortalities of 57.7 and 43.2 per cent, respectively, are not included in this table; 
nor are parity figures, cited in the text. 


reserve as a possible eventuality. During the first stage of labor, while the head 
was unengaged, the fetal heart tones disappeared. Eleven hours later she delivered 
a stillborn fetus with a prolapsed cord. She was pregnant again the following 
year, and bore a fetus larger than her first. Stereoroentgenologie examination 
near term disclosed an android pelvis with a high posterior vertex. After two hours 
of labor, while the head was still unengaged and the cervix dilated only 2 cm., the 
fetal heart tones became irregular. The patient was placed in the Trendelenburg 
position, prepared, and delivered by the abdominal route. When the uterus was 
opened, the umbilical cord was found “below the head, compressed against the brim 
of the pelvis.” A living 8 pound 2 ounce infant was obtained. 

Miiltiparity is commonly said to favor cord prolapse.®’ ® This stiidj'^ 
embraces 14,181 primiparoiis and 22,592 multiparous confinements, of 
which 58 and 97, respectively, were complicated by prolapse of the 
cord. The percentage incidence of cord prolapse in these two groups, 
0.41 for primiparas and 0.43 for multiparas, discounts at least in this 
study the etiologic importance of multiparity. Furthermore, the fetal 
mortality percentages, 51.7 and 48.5, respectively, are of almost identical 
order. 

Table III, which analyzes the precipitating causes of cord prolapse, re- 
veals that any pelvic manipulation or even the patient’s struggles under 
anesthesia may act as an initiating factor. Artificial rupture of the 
membranes was performed in 27 eases with living infants on the follow- 
ing indications: prolonged labor 12, induction of labor 7, control of 
hemorrhage 4, and to expedite delivery of the second twin 4. Insertion 
of a Voorhees’ bag initiated cord prolapse once, while its expulsion ivas 
followed by the mishap 4 times. Manual rotation of the head pre- 











PEOLAPSE OF THE UMBILICAL CORD 

Analysis of One Hundred and PiFTY-Pn^ Cases 

George A. Bourgeois, M.D., Jersey City, N. J. 

(From the Frovidenoe Lying-in Hospital, Providence, B. I.) 

A nalysis of 155 cases of cord prolapse occurring at the Providence 
, Lying-in Hospital during the fifteen years preceding July 1, 1940, 
brings out several facts at variance with accepted concepts. For the 
sake of brevity, the essential statistics of this review will be presented in 
tabular form, and only points of particular interest will be discussed. 

INCIDENCE 

Cord prolapse occurred 155 times in 36,773 consecutive viable confine- 
ments, an incidence of 0.42 per cent. Comparison of this figure with 
others (Table I) suggests that a general reduction in the incidence of 
this mishap is taking place. 

table I. Incidence op Cord Prolapse 


YEAR 

SOURCE OF FIGURES 

CONFINE- 

MENTS 

PROLAPSED 

CORDS 

INCIDENCE 
PER CENT 


Review of 8 reports, by Kurz- 
rocki 

Highest incidence in above 
Lowest incidence in above 

260,437 

2,408 

0.92 Ave. 

1.18 

0.53 

1932 

Kurzrock’s series^ 

16,942 

100 

0,59 

1940 

Mengert and Longwell^ 

9,546 

63 

0.66 


Draas 

5,035 

18 

0.35 


Hillis^ 

9,581 

25 

0.26 


Providence Lying-in Hospital 

36,773 

155 

0.42 


Composite figures for 1940 

60,935 

261 

0.43 Ave. 


Tlie average incidence of 0.44 per cent for reports made in 1940 represents more 
than a 50 per cent reduction from that of 0.92 per cent computed from figures 
published between 1907 and 1922. 


ETIOLOGY 

Of the possible predisposing conditions analyzed in Table II, the 
abnormal pelvis and parity warrant brief discussion. 

AYhereas the standard textbooks®’ ® state that contraction is the prin- 
cipal bony anomaly predisposing to cord prolapse, one-half of the abnor- 
mal pelves in this series were of the justo major type. The remaining 
half included 4 flat and 3 generally contracted pelves, 2 android pelves 
and 2 gyneeoid with narrow forepelves, 2 pelves with prominent sacra 
and 1 with protruding promontory. The following case illustrates the 
role an abnormal pelvis can play in prolapse of the cord. 

Case 1. — (Unit No. 31,236.) A 40-year-old primigravida with a small male pelvis 
by clinical examination was to have a trial labor, with cesarean section held in 
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the attending staff. Table IV summarizes the individual methods em- 
ployed. It may be stated that temporizmg measures, especially postural 
treatment, prefaced the successful outcome of many cases ‘with incom- 
pletely dilated cervices; that efforts to open artificially the partially 
dilated cervix were, with the occasional exception of manual dilatation, 
uniformly unsuccessful ; and that eases where immediate delivery 
through the completely dilated cervix was feasible were generally suc- 
cessful within the limits imposed by concomitant obstetric pathology. 

Table Y abstracts 51 successfully managed cases where cervical dilata- 
tion and station of the presenting part at the time of cord prolapse were 

Table V. Fifty-One Successfully Managed Cases op Cord Prolapse Where 

Cervical Dilatation and Station at the Time of Prolapse Were Recorded 


STATION 

CERVIX 

NO. 

MANAGEMENT 

High 

2 cm. 

1 

Cesarean section 



1 

Postural; cesarean section 


4 cm. 

2 

Postural; cesarean section 



1 

Postural; artificial rupture of membranes; version 




and extraction 



1 

Postural; artificial rupture of membranes; low 




forceps 


b cm. 

1 

Postural; spontaneous delivery 



1 

Manual dilatation of cervix; version and extrac.- 




tion 



1 

Version and extraction 



1 

Postural; low forceps 


8 cm. 

2 

Version and extraction 



1 

Failed high forceps; version and extraction 



1 

Manual dilatation of cervix; high forceps 


Compl. 

4 

Version and extraction 


1 

1 

Artificial rupture of membranes; version and ex- 




traction 



1 

Po.stural; version and extraction 

Mid 

4 cm. 

1 

Artificial rupture of membranes; version and ex- 




traction 



1 

Manual dilatation of cervix ; breech extraction 



1 

Postural; breech extraction 


6 cm. 

1 

Manual dilatation of cervix; breech extraction 



1 

Manual rotation of head ; midforceps 



1 

Postural; breech extraction 


8 cm. 

2 

Manual rotation of head; midforceps 



1 

Unsuccessful attempt at replacement; manual ro- 




tation of head; midforceps 



1 

Failed midforceps; version and extraction 


Compl. 

4 

Version and extraction 



4 

Midforceps 




Manual elevation of head; version and extraction 




Midforceps rotation and extraction 




Artificial rupture of membranes; manual rotation 




of head; midforceps 



1 

Breech extraction 

Low 

6 cm. 

2 

Low forceps 


Compl. 

3 

Low forceps 



3 

Breech extraction 



1 

Spontaneous delivery 


In the above cases, a time factor during which the cord was not fatally compressed 
frequently intervened between cord prolapse and ultimate delivery. Temporizing 
measures prolonged this time factor in many instances. 
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Table III. Precipitating Factors in S5 Cases of Cord Prolapse 


PRECIPITATING FACTOR 


Spontaneous 
Rupture of membranes 
Straining at stool 

Accidental 
Rectal examination 
Vaginal examination 
Anesthesia (second stage gas-oxj^gen) 
Artificial rupture of membranes 

Corrected by deduction of two 
toxic cases with dead infants 
Voorhees’ bag 
Diihrssen’s incisions 
Manual rotation of head 
Midforceps delivery 
High forceps delivery 
Internal podalic version 
Internal cephalic version 


NO. 

INCIDENCE 

PER CENT 

FETAL MORTALITY 

DIED 

PER CENT 

27 

17.4 

18 

66.7 

1 

0.7 

1 

100.0 

1 

0.7 

1 

100.0 

3 

1.9 

1 

33.3 

1 

0.7 

1 

100.0 

29 

18.7 

8 

27.6 

27 

17.4 

6 

22.2 

5 

3.2 

5 

100.0 

1 


1 

100.0 

10 


6 

60.0 



1 

50.0 


1.9 

3 

100.0 


0.7 

1 

100.0 


0.7 

0 

0.0 


cipitated prolapse in 10 eases. Adherence to stricter qualifications for 
the performance of these procedures is seen as an imiiortant factor in 
the diminishing incidence of cord prolapse previously noted. 

JIANAGEMENT 

The management of these eases was shared by IS physicians attend- 
ing private patients, and numerous residents under the supervision of 

Table IV. Individual Methods op Management Employed in 155 Cases of 

Cord Prolapse 


METHOD OP management 


Spontaneous delivery 
Postural treatment 
Manual elevation of presenting part 
Cord replacement 
Successful 
Unsuccessful 

Artificial rupture of membranes 
For forelying cord 
For occult prolapse 
Cervical tamponade 
Diihrssen’s incisions 
Voorhees’ bag 
Manual dilatation of cervix 
Manual rotation of head 
Forceps extraction 
Low 
Mid 
High 

Breech extraction 
Braxton Hicks’ version 
Version and extraction 
Cesarean section 
Craniotomy 


NO. 


fetal mortality 


DIED 


PER CENT 


17 

14 

82.3 

20 

5 

25.0 

1 

0 

0.0 

3 

1 

33.3 

12 

6 

50.0 

5 

1 

20.0 

3 

0 

0.0 

1 

1 

100.0 

2 

2 

100.0 

4 

4 

100.0 

14 

9 

64.3 

11 

5 

45.4 

15 

8 

53.3 

26 

11 

42.3 

12 

11 

91.7 

31 

13 

41.9 

2 

2 

100.0 

52 

25 

48.1 

4 

0 

0.0 

2 

2 

100.0 


— - aijuvc jjjuceuures was employed in many 

mortality fig ures associated witli operations directed at opening the 


eases. Note the 
cervix. 
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serious birth injury: 3 with brachial plexus paralyses, 2 Avith intra- 
cranial hemorrhage, 1 with facial paralj^sis, and 1 Avith a eephalematoma. 

There Avere no maternal deaths, and 24, or 15.6 per cent, of the 
parturients experienced morbid puerperiums. 

SUMMARY AND CONCLUSIONS 

1. One hundred and fifty-fiA^e cases of cord prolapse occurred in 36,773 
conseeutiA^e confinements AA'ith viable children at the Providence Lying-in 
Hospital, an incidence of 0.42 per cent. Comparison Avith other figures 
suggests that the incidence of cord prolapse is decreasing. 

2. Of possible predisposing conditions the justo major pelvis assumed 
an importance equal to the contracted pelvis in this series. Multiparity 
played a minor, if anjq causative role. 

3. The commoner accidental causes of cord prolapse Avere artificial 
rupture of the membranes, the use of Voorhees’ bag, and manual rotation 
of the head. It is felt that diminishing use of these procedures con- 
tributes to the diminishing incidence of cord prolapse. 

4. Aside from pathologic conditions frequentlj^ associated Avith cord 
prolapse, the main obstacle to successful management Avas the partially 
dilated cervix. In these cases temporizing measures, especially postural 
treatment, Avere often successful in obviating pressure on the cord until 
delivery could lie effected. Artificial methods of opening the cervix 
Avere for the most part unsuccessful. 

5. Prolapse of the cord liefore the onset of labor, Avith both mother 
and fetus in good condition, presents a strong argument for cesarean 
section. 

6. Infant mortality Avas 49.7 per cent, and 9 per cent of the living 
infants discharged from the hospital might be considered morbid. 
Maternal morbidity Avas 15.6 per cent; there Avere no maternal deaths. 

I desire to express my gratitude to Dr. Bertram H. Buxton, Chief of Staff at the 
Providence Lying-in Hospital, for permission to review and present this series of cases. 
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recorded. Scrutiny of these cases further emphasizes the fundamental 
importance of postural treatment. The author personally managed the 
following case which aiforded opportunity to evaluate its efficacy. 

Case 2 . — (Unit No. 35,396.) A multipara was admitted to tlie hospital in active 
labor with a hand, foot, and cord protruding through a cervix dilated 5 cm. The 
fetal heart tones became slow and slightly irregular with the patient in the horizontal 
position, and consistently returned to normal when she was placed in deep Trendelen- 
burg. Except for three experimental periods when she was horizontal, the patient 
was maintained in Trendelenburg position for more than four hours, during which 
she experienced normal labor pains. Eventually the cord appeared at the introitus, 
and was becoming pulseless. Examination showed the cervix to be adequate, and a 
living child was delivered by version and extraction. 

Four patients, each with cord prolapse occurring through a cervix 
less than one-half dilated, were successfully delivered by cesarean section. 
One abdominal delivery (Case 1) has already been described; the two 
following cases are of special interest : 

Case 3. — (Unit No. 15,328.) Prolapse of the cord occurred immediately after 
spontaneous rupture of the membranes in a 32-year-old multipara who was not in 
labor. Six hours later, still not in labor, she was admitted to the hospital with a loop 
of strongly pulsating cord hanging from the introitus. Cesarean section with re- 
moval of the prolapsed cord from below saved the infant’s life. 

Case 4. — (Unit No. 35,203.) Artificial rupture of the membranes to induce labor 
precipitated prolapse of the cord in a 41-year-old toxic primigravida. She was placed 
in the knee-chest position while arrangements for operation were made, and in the 
Trendelenburg position while being prepared for operation. A 9-pound infant was 
delivered successfully by the abdominal route. 

Since conservative treatment would ahnost certainly have condemned 
these infants, it is felt that cord prolapse in the absence of active labor, 
with both mother and fetus in good condition, constitutes a strong 
argument for cesarean section. 

MORTALITY AND MORBIDITY 

The mortality and morbidity statistics for this series appear in Table 
VI. Infant mortality lies within the generally accepted figures for cord 
prolapse. Subtraction of 22 cases where the fetus was considered dead 
on admission yields a 40.7 per cent fetal mortality for “treatable” cases. 
Infant morbidity assumes a substantial figure; of 78 living infants dis- 
charged from the hospital, 7 left with clinical evidence of more or less 


Table VI. Mortality and Morbidity Statistics 


MORTALITY 

NO. 

PER CENT 

Fetal deaths in 155 cases 

77 

49.7 

Corrected for 1 neonatal death due to hemorrhagic 

76 

49.0 

disease of the newborn 



Petal deaths in 133 “treatable” cases 

54 

40.6 

Maternal deaths 

0 

0.0 

MORBIDITY 



Living infants discharged with birth injuries (total dis- 

7 

9.0 

charged living, 78) 



Morbid puerperiums 

24 

15.6 
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soft, thick, and undilated. The fetus was estimated to be larger than average, and 
the fetal vertex was movable over the brim of the pelvis ; the fetal heart was regular, 
132 per minute. 

Eleven hours after admission strong uterine contractions occurred regularly at 
five-minute intervals. Vaginal examination at this time revealed the uterine cervix 
dilated to admit two fingers and still thick. The vertex was still above the brim 
of the pelvis and no forewater was palpated. 

At the end of twenty-four hours of labor, the cervix was found dilated to admit 
three and one-half fingers, and the vertex was fixed in the pelvic brim. Twenty- 
eight hours after the onset of labor, the patient experienced during the second 
stage of labor unusually severe labor pains, for the relief of which gas-oxygen was 
administered with each uterine contraction. The vertex crowned in the transverse 
position where its further progress was arrested. At this point, meconium was 
noticed coming from the vagina and the nurse reported that the fetal heartbeat, 
audible two minutes before, no longer could be heard. Ether was added to the gas- 
oxygen mixture to induce complete anesthesia. After rotating the head on the 
perineum, delivery of the fetus was accomplished easily with the aid of forceps. 
The baby was stillborn and weighed 11 pounds 8 ounces. 

As the head was being delivered with forceps and while the patient was still under 
the influence of the anesthetic, the patient’s respirations became irregular, shallow, 
and slowed to less than eight per minute. The pulse of poor quality became mo- 
mentarily imperceptible, and then quickened to 114 per minute. Twenty minutes 
after the continuous administration of pure oxygen, intermittent injections of 
coramine, adrenalin, and intravenous (50 per cent) glucose, there was an improve- 
ment in the pulse and respiratory rate; the blood pressure reading was 160 systolic 
and 100 diastolic; but her general condition remained poor. 

During the first stage of labor and prior to the administration of gas-oxygen, 
the patient was given two combined doses of % gr. of morphine sulphate and 
gr. of scopolamine; and three doses of % gr. of morphine sulphate, the last of these 
one and one-quarter hours before delivery. 

The total duration of labor was twenty-eight hours and nine minutes, the first 
stage lasting twenty-seven hours and forty minutes, the second stage, twenty-three 
minutes, and the third stage, six minutes. 

Approximately one hour following delivery of the fetus, there occurred muscular 
twitchings of the face, first involving the left and later both sides, extreme restless- 
ness and unintelligible jabbering sounds. The eyes remained open and staring, the 
pupils were dilated, and the lower extremities were spastic. 

Five hours after delivery the upper extremities became rigid. The patient tossed 
her head from side to side, cried out loudly, and thrashed around so much that re- 
straint was necessary. The facial grimaces continued. She perspired a great deal 
and salivated considerably. 

The patient cried out to painful stimuli about the face, but no movement of the 
arms or legs occurred. An examination of the cerebrospinal fluid twelve hours later 
showed 5 l 3 rmphocytes per c.mm. and a normal pressure. 

The clinical picture forty-eight hours later was that of widespread decortication. 
All four extremities were paralyzed, a bilateral extensor toe sign being elicited. 
There was little movement about the mouth. The patient was unable to swallow and 
tube feeding was instituted. The optic fundi were normal. The patient cried out, 
was extremely irrational, and was incontinent. 

The blood pressure rose to 190 systolic and 120 diastolic. 

At the end of the first week, there occurred spasms of hyperpronation and 
adduction of the arms, with extension of both legs and conjugate deviation of the 
eyes in either direction. No attention was paid to her surroundings. The patient 
seemed completely devoid of intellect and to be purely vegetating. 

At the end of the first month the patient answered questions, swallowed fluids, 
but generally remained out of contact with her environment, and was continuously 
incontinent. The lower extremities remained paralyzed, there was a fair amount 
of movement in the right arm and a trace of movement in the left arm. The muscle 
tone was increased throughout. 



ANOXIA FOLLOWING NITEOUS OXIDE ANESTHESIA 

FOR LABOE'' 

Thomas R. Turing, M.D., and Harold R. Merwarth, M.D., 

Brooklyn, N. Y. 

(From. The BrooTcJyn Hospital) 

C omplications following' nitrons oxide anesthesia have been 
known since this gas was first introduced as an anesthetic into 
surgery almost one hundred years ago. That death may occur during 
the administration of this anesthesia for minor procedures such as ex- 
traction of a tooth, is common Imowledge. However, the occurrence of 
delayed deaths, the development of pathologic personalities, and other 
varied clinical pictures of organic brain disease caused by the use of 
nitrous oxide anesthesia have been reported onW in the past few 
years.’^’ The anoxemia accompanying nitrous oxide anesthesia, 

either alone or combined with the effects of certain preoperative medica- 
tion, has been shown to produce asphyxia of the brain cells or cerebral 
anoxia with its resulting necrosis of brain tissue. 

Our interest in the potential danger of damage to the central nervous 
system caused by nitrous oxide was aroused by a recent experience in 
which a patient developed serious signs of diffuse brain damage when 
this anesthetic was used in the last stages of labor. To those who prac- 
tice obstetrics, a field in which nitrous oxide anesthesia is so commonly 
employed, a discussion and survey of the literature is worth}’' of em- 
phasis, especially since all the pertinent literature on maternal anoxia 
has been published in surgical, medical, or neuropsychiatric bulletins, 
and none was encountered in obstetric journals. t 

Caine, 5 in 1923, was tiie first to publisli the records of 4 patients who manifested 
severe delayed cerebral changes, but it remained for Courville,i in 1936, to establish 
clearly the pathogenesis of cerebral anoxia following nitrous oxide anesthesia. Since 
his original excellent monograph, to which he has made valuable additions, there 
have been an increasing number of cases reported. To these we wish to add the 
following example of post-anesthetic encephalopathy with delayed death. 

CASE REPORT 

A. C., colored female, aged 31 years, para iv, gravida v, was admitted to the 
Obstetrical Ward Service of The Brooklyn Hospital June 30, 1940, with ruptured 
fetal membranes and irregular uterine pains. There was a normal prenatal course. 
The blood Wassermann test was negative and the blood pressure, urinalysis, and gain 
in weight were all within normal limits. 

The previous deliveries were all uneventful, except for the third babj^, which died 
at birth from an unknown cause. At The Brooklyn Hospital five and one-half years 
ago during the second stage of delivery of the fourth and last baby, gas oxygen anes- 
thesia was administered without ill effects. 

On examination, the patient showed no evidence of toxemia and was in good 
health, with normal heart and lungs. By rectal examination the uterine cervix was 

‘Presented at a meeting of the Brooklyn Gjuiecological Society, December 6, 1940. 
tCaref Id study has been given to the problem of anoxia in the newborn infant by 
EastmM, Clifford, and others in contributions published in this Jouknat, and eisewhere, 
while the subject of mental deficiency in later life has been taken up by Schreiber. of 
Detroit (Proc. Am. A. Ment. Deficiency 63: 95, 1939). 
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There are four types of asphyxia or anoxia described, anoxic, anemic, 
stagnant, and histotoxic.^’ It is believed that a combination of all or 
several of these types results in serious complications. 

The first type, anoxic anoxia, results from reduced arterial oxygen 
and depression of the respiratory center. In addition anything which 
will interfere with the respiratory mechanism such as disease of the 
lungs, or their accessory components, by diminishing the amount of 
oxygen inspired, will add to the danger of anoxia. 

The second type, anemic anoxia, is due to a lack of, or inactivation of, 
hemoglobin, decreasing its capacity to take up oxygen. The third type, 
stagnant anoxia, results from retardation of the circulation which in- 
terferes with the transportation of oxygen. 

The last type, histotoxic anoxia, is caused by drugging of the tissue 
cells so that they cannot utilize the available oxygen. 

The following ease reported by McClure and others^ illustrates all the 
above types of anoxia with fatality. 

A white, unmarried female, with bilateral pulmonary tuberculosis and secondary 
anemia, was treated by pneumothorax. The last pneumothorax was performed July 
14, 1938, when 375 c.c. of air was introduced into the left pleural space. Adenoidec- 
tomy was performed July 15, 1938, with It^ gr. of nembutal, % gr. of morphine 
sulphate, and atropine as preoperative medication, and nitrous oxide- 

oxygen anesthesia. The anesthesia lasted only twenty minutes, but obvious cyanosis 
persisted throughout. The patient’s condition was satisfactory when she was re- 
turned to her room an hour later, but she was still unconscious and cyanotic. One 
hour later respirations became labored and soon stopped. Anatomic Diagnosis: 
Asphyxia, blood uncoagulable ; fibrocaseose tuberculosis ; bilateral, chronic salpingitis. 
In this case the pneumothorax twenty-four hours previously and the nitrous oxide 
would account for anoxic anoxia; the secondary anemia for anemic anoxia; the 
surgical procedure for the low blood pressure and stagnant anoxia; and the pre- 
operative medication, nembutal and morphine for histotoxic anoxia. 

Preoperative medication, principally morphine and the barbiturate 
derivatives, is capable of producing anoxia if used in moderate to large 
doses.^ Thus, the preoperative use of a barbiturate medication in large 
doses has been considered responsible for the only case of encephalop- 
athy from cyclopropane in the literature.® This is quite significant 
since cyclopropane has been heralded as an excellent anesthetic because 
of the high percentage of oxygen (77 per cent or more) reaching the 
patient during its administration."* The barbiturates and morphine are 
respiratory and circulatory depressants, and, therefore, can add to the 
anoxic anoxia of anesthesia those of the histotoxic and stagnant types. 
In fact barbiturates alone if used in large doses can produce cerebral 
necrosis in both human beings and experimental animals."* For this 
reason it would seem wise to use only the short-acting barbiturates in 
smaller doses as a preoperative medication. Many of the narcotics and 
anesthetics commonly used are capable of producing anoxia in some 
degree, although not enough to cause serious consequences. Should 
transitory failure of respiration and circulatory depression supervene, 
then asphyxia of the cortical cells takes plaee.^ 

Other factors which may be responsible for anoxia have been traced 
to faulty gas machines, impurities of the gas, alcoholism on the part of 
the patient, or to the unskilled anesthetist.^’ * 
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During the remainder of her stay in The Brooklyn Hospital, the mental and physi- 
cal status remained unchanged. There was no fever except for a brief period caused 
by uterine infection. The blood pressure, normal on admission, remained consistently 
high, ranging around 190 to 210 systolic and 120 to 140 diastolic. 

The patient was transferred to the Kings County Hospital where her condition 
gradually became worse until death occurred on Oct. 19, 1940, three and one-half 
months after the anoxic episode. A post-mortem examination was performed by 
the medical examiner. Grossly scattered minute areas of necrosis were found in the 
gray and white matter of the cortex and the gray matter of the base of the brain. 

Brain. — Externally, the brain showed very little, but was very pale. Ho par- 
ticular lesion was noted. The brain had already been cut horizontally in one section. 
Tn the fresh state, scattered discoloration of the gray matter of the cortex was seen. 
The surface was considerably shriveled. Fresh sections in the horizontal plane 
showed the following: 

Widely disseminated, apparently degenerative lesions, involving the gray matter 
of the cortex with a striking tendency to involve the deepest layers of the cortex in 
laminar fashion. The most severe changes were in the occipital and parietooccipital 
regions where actual necrosis was observed and where the cortex was more extensively 
involved. 

Elsewhere the lesions were granular and translucent. The area striata was grossly 
intact for the most part. On the right side there appeared to be a few similar lesions. 

The section was through the superior part of the caudate which showed a few 
scattered grayish translucent spots of a similar type. The basal ganglia were less 
severely affected than the cortex. There were a few scattered grayish translucent 
areas (1 to 2 mm. in diameter) in ganglia. Most areas of the cortex seemed to be 
involved, at least in part, but not all areas. 

One block through the parietooccipital I’egion invohdng area of necrosis. 

Other sections of the hemisphere revealed the same patliology. 

The dentate nucleus (left) also has a granular appearance. 

Brain stem showed no significant change. Olives were normal. 

DISCUSSION 

Nitrous oxide is thought to be the safest anesthetic for short opera- 
tions. It is pleasant to take, causes no iritation, produces little excite- 
ment, and is supposedly free from aftereffect. Anesthesia from nitrous 
oxide is produced largely by exclusion of oxygen and partly by a direct 
narcotic action of the gas on the brain cells. Hence, the depth of anes- 
thesia depends more upon the reduction of oxygen than upon the in- 
creased concentration of nitrous oxide.^’ ’’ 

The respiratory disturbances, convulsive features, and cyanosis pro- 
duced by undiluted nitrous oxide are purely asphyxial or are associated 
with a state of anoxia, and, in practice, this state of asphyxia is pre- 
vented from reaching serious proportions by the addition of oxj'-gen.’^ 
However, to obtain successful surgical anesthesia it is necessary to ad- 
minister 80 per cent to 95 per cent concentration of nitrous oxide,^ since 
anesthesia with this gas camiot be produced unless it is accompanied by 
some anoxemia. In the pi’esence of ample oxygen where anoxemia could 
play no part, Broivn, Easson and others'^ were unable to produce anes- 
thesia in experimental animals. McClure and his co-workers^ state that 
“Nitrous oxide-oxygen anesthesia of complete grade requires the re- 
duction of the oxj’^gen in the inspired mixture below maintenance levels 
(about 6 per cent), therefore, pure nitrous oxide anesthesia predicates 
anoxic anoxia.” This is a dangerous small factor of safety when it is 
recognized that high concentrations of nitrous oxide are capable of 
producing brain damage. 



848 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


2. The dangers of nitrons oxide anesthesia as a cause of delayed 
deaths, pathologic personalities, and other varied clinical pictures of 
organic brain disease are emphasized to those who practice obstetrics. 

3. The case history of a patient who developed severe brain damage 
following nitrous oxide anesthesia for labor and died three and one-half 
months later is reported. 

4. The pathologic observations reported in the literature are sum- 
marized. 
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DISCUSSION 

DB. HAEOLD E. MEEIVAETH. — Attention has been called to this condition only 
since 1923 and especially since 1936, when the work of CourviUe of California ap- 
peared. 

The clinical picture in the case presented was essentially that of widespread de- 
cortication. The patient suffered both visual and auditory hallucinations, was 
virtually completely paralyzed, had to be tube-fed, and was continuously incontinent. 

An interesting point which was not emphasized in the history was the fact that 
at no time did the blood pressure drop below 190 or 200 points. This was probably 
explained by the autopsj' findings in the left kidnej’ which was completely eliminated 
by infarcts. There was also damage to the right kidney and other changes in the 
lungs. The brain was disappointing on gross examination and on cutting required 
careful inspection to find the damage done. This was essentially limited to the gray 
matter of the cortex and lenticular nucleus, involving chiefly the innermost cells of 
the gray matter of the frontal, occipital, and temporal lobes. There also was damage 
to the dentate nucleus of the cerebellum. The changes noted in this specimen are 
not found characteristically in carbon monoxide poisoning, but would account for 
the mental symptoms in the case. 

Had the patient survived, the resulting damage would have been such that she 
would always have manifested symptoms of a chronic deterioration of the brain in 
the form of a paralysis agitans or tremors of the athetoid type. 

Himwich has shown that the highest rate of metabolism occurs in the gi’ay cells 
of the cortex. In this case the patient was deprived of oxygen and consequent 
damage might be expected to occur in that location. It also is a fact that barbi- 
turates slow up cellular metaboEsm in the brain, and consequently whenever a patient 
receives nitrous oxide there should always be a careful inquiry of how much barbi- 
turates she has received. 

HE. ALEXANDEE H. EOSENTHAL.— The Committee on Analysis of Maternal 
Deaths in Brookljm, during the years 1937, 1938, and 1939, assigned the primary 
cause of death in 13 patients to the anesthetic employed, in a series of 387 consecu- 
tive maternal deaths from all causes. The record compares unfavorably with the 
report of maternal mortality in New York City for the years 1930 to 1933 in which 
anesthesia was considered the direct cause of death in 20 cases out of a total of 
2,041 deaths. The frequency of death from anesthesia in Brooklyn was thus more 
than three times as high. 

A review of the 13 deaths showed that five were in patients delivered by cesarean 
section, four by forceps, three spontaneously, while one patient was undelivered. 
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The clinical picture caused by nitrous oxide asphyxia is bizarre, al- 
though certain features are fairly constant. In some of the cases re- 
ported, the patients died in respiratory failure while still on the table; 
others who recovered from a temporary cardiorespiratory failure de- 
veloped delayed symptoms soon after returning to their rooms, and still 
others whose behavior during the anesthetic was apparently satisfactory, 
likewise, developed sjuaptoms as late as hours or days after operation. 
Cardiorespiratory failure on the table, so commonly reported in itself, 
adds to the anoxia produced by the anesthetic and preoperative medica- 
tion. Cyanosis during the anesthesia may or may not be present, and 
is not necessarily an index of the degree of anoxemia. In several of 
Courville’s fatal cases, cyanosis was notably absent. 

The patient may never react from the anesthetic, but remain comatose. 
Muscular twitchings varjdng from mild restlessness to severe convulsions, 
decortication phenomena or rigidity, and hj’perthermia are all indicative 
of cerebral damage.® Death maj^ follow after a variable interval. Those 
who survive are mentally confused and manifest athetoid movements and 
visual disturbances. Undoubtedly, manj'^ minor transient cases recover 
unrecognized. 

These symptoms are better understood in the light of the observations 
at autopsy which vary with the period of survival, and resemble closely 
the changes noted in patients dying from carbon monoxide poisoning 
and acute alcoholism. Courville^’ ® and McClure ’s groups have recorded 
their necropsy findings in detail. 

In patients dying within twenty-four hours, the gross examination 
revealed engorgement of the pial and cerebral blood vessels. The lungs 
were voluminous and of increased density as a result of edema and con- 
geslion. Microscopically, the essential changes in the brain were peri- 
cellular and perivascular edema, shrinkage of the pyramidal cells of the 
cortex and other ganglion cells; and cuff hemorrhages especially in the 
basal nuclei. In the lungs, hemorrhagic infiltration (hemorrhagic pneu- 
monia) was present. Small hemorrhages were occasionally seen in the 
cortex of the adrenal glands and kidneys. 

Wlien death followed after an interval of two days or more, areas of 
hemorrhage and necrosis were observed in addition to all the above 
changes. While in some instances the necrosis was limited to focal areas 
in the cortex, in others, the entire lobes were involved. The individual 
cells were seen in stages of liquefaction, lipiodol degeneration, and calci- 
fication. The lungs either showed resolution of the hemorrhagic pneu- 
monia of the acute phase, or had progressed to frank consolidation of 
lobular distribution. Hemorrhage and tubular degeneration were pres- 
ent in the kidneys. 

CONCLUSIONS 

1. Anoxemia accompanying niti’ous oxide anesthesia, either alone or 
combined with the effects of certain preoperative medication, has been 
shown to produce asphyxia of the brain cells or cerebral anoxia with its 
resulting necrosis of brain tissue. 



JELLY CONTRACEPTIVES*' 

A Three-Year Investigation 

Irving P. Stein, M.D., and ]\'Ielvin R. Cohen, M.D., Chicago, III. 
Assisted by Rita Nielsen, R.N. 

(From the Michael Beese Eos2)ital and Northivestern University Medical School) 

S OME ten years ago, one of ns (Stein) concluded a three-year study 
using jelly alone for contraception in a series of 146 fertile women. 
These patients, observed from six months to two years, using a 2 per 
cent lactic acid jelly with ehinosol, were afforded a high degree of 
protection. In fact, during the eour.se of the active clinic, no preg- 
nancies were discovered and only after the clinic was disbanded and 
patients spread over tlie five regular gynecologic clinics of Mandel Clinic, 
did a numlier of pregnancies occur. Records of some of these women 
who are still registered at ]\Iandel Clinic show that they have used jelly 
continuouslj’ and effectively up to tlie present time. 

In the interim, we have followed this method of contraception to 
some extent in our private practice Avith a degree of success sufficient to 
Avarrant another inquiry as to its efficacy, using modern and improA^ed 
preparations Aihich are now commercially aAmilable. AVe haA^e felt that 
there is a definite need for a simple, safe and inexpensive single method 
of birth control, one Avhich Avill prove to be acceptable to both husband 
and AAufe, and be Avithin easy reach Avhen needed. Such a method must 
also be one not likely to lessen natural desires and responses; it must 
be effective as a contraceptive and at the same time harmless to the 
patient. Consequently, AAdien requested by the National Committee on 
Maternal Health to investigate “jelly alone" again, Ave reorganized a 
special Birth Control Clinic at the klandel Clinic of the kliehael Reese 
Hospital. 

It Avas decided that this clinic should accept medical referrals only, 
no voluntary requests for birth control lieing granted. Patients AA^ere 
referred from the gjmecologic, postnatal, psychiatric, medical (especially 
cardiac and tuberculosis), and other departments of jMandel Clinic. 
Careful records Avere kept and a histoiy of preAuous pregnancy and 
labor, abortions, and previous birth control experience Avere particularlj’’ 
noted. Reasons for acceptance or refusal of patients for jelly contra- 
ception Avere recorded, and the kind of jelly and applicator issued Avas 
stated (Figs. 1 and 2). Upon folloAV-up visits, questions Avere asked and 
ansAvers recorded as to AA'hether instructions Avere folloAved; discontinu- 
ance of the method or omission; AAdiether or not the jelly Avas satisfac- 
tory to husband and Avife; objections to the method; Aidiether pregnancy 
occurred Aidiile the method Aims in use. In the event of the latter, 
further inquiry Avas made into reasons for the same. 

‘Presented at a meeting of tlie Chicago Gynecological Society, December 20, 1940. 
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Three patients received only spinal anesthesia. In one of the deaths, anoxia, of a 
type Dr. Turino has described tonight, may have occurred. In 5 patients death was 
due to vomiting and aspiration, 2 proved at autopsy by the presence of food particles 
in the tracheobronchial tree. In two cases general anesthesia was used in the presence 
of toxemia. 

The dangers in the use of anesthesia in obstetrics should be well known, and cer- 
tain facts self-evident. 

1. The administration of a general anesthetic should be reduced to a minimum. 
In spontaneous deliveries, the perineal stage of labor and the episiotomy with its 
repair can be more safely done under local anesthesia, which especially is indicated 
in toxemia, cardiac disease, tuberculosis, and upper respiratory infections. 

2. The stomach should be free of food before the induction of general anesthesia. 

3. The risk of general anesthesia is increased in the presence of toxemia. 

4. Spinal anesthesia should not be used by the occasional obstetric operator. It 
carries particular dangers for the pregnant woman. 

DB. FEEDEEIOK G. WILCOX, JE. — George Savage of Great Britain, in 1887, 
reported a case like this one in the British Medical Journal. His patient was an 
alcohoUc, a young woman, who became franldy demented after nitrous oxide anes- 
thesia, and evidently she did not recover. Courville, of Los Angeles, and Batten, of 
Battle Creek, in a recent article in Anesthesiology reported 10 cases, 5 of which 
had previously been reported. The end-results in all these cases ranged from com- 
plete recovery down through impairment of memory and emotional instability, to 
death. 

Four of these reported cases had definite secondary anemia, so that with the 
anoxia produced by the nitrous oxide there undoubtedly was some anoxia due to 
anemia. It is of interest to note that 6 of the patients were obstetric and gynecologic 
cases. The explanation for so many of these cases in obstetrics possibly may be 
that obstetric patients at term, as a rule, have a liigher basal metabolic rate than 
usual, sometimes being 20 per cent above normal, and need a greater percentage of 
oxygen than under ordinary circumstances. 

Nitrous oxide, as has been stated, depends partially upon anoxia for its anesthetic 
action. It has hazards, except under most ideal conditions, and I should like to 
state the conditions which I think are ideal for its use: “ (1) The basal metabolic 
rate should be normal. (2) The blood count and hemoglobin should be approximately 
normal. (3) There should be no history of chronic alcoholism. (4) Adequate pre- 
medication should be given the patient. (5) The patient should be of the wliite 
race.” 

BE CHAELES A. GOEDON. — It is absolutely impossible to get anesthesia with 
nitrous oxide in any concentration that does not approach 100 per cent. Otherwise 
we get analgesia but not anesthesia. The anesthetist, when he or she finds that the 
operator is dissatisfied, is likely to crowd the percentage of gas so that it approaches 
very undesirable levels. 

From what we know about niti-ous oxide, and the autopsy findings in this case, 
I believe that undue concentration was used. No one should use it unless he pays 
attention to the anesthetist so as to make sure that the concentration is as the 
operator thinks it should be; otherwise it is dangerous. Nitrous oxide has a great 
many advantages and when combined with local anesthesia and proper infiltration, 
it is safe and satisfactory. 
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RESULTS 

Altogether, 310 patients were registered in the special Birth Control Clinic. Two- 
thirds reported that they had previously used various and often multiple contra- 
ceptive methods more or less unsuccessfully. Only 79 women reported that they 
had previously used no means of contraception, and it is more than likely that a 
number of these had practiced coitus interruptu.s, the one single method most fre- 
quently employed by those who admitted previous birth control. The next in order 
of frequency were the postcoital douche and the condom, reported in about equal 
numbers. The douche proved to be the most disastrous, yielding a high percentage 
of undesired pregnancies, practically paralleling those who used no previous birth 
control. The condom gave the highest degree of pre-clinic protection. The use of 
a diaphragm and jelly combination was reported bj' a relatively small group (22 
women) with failures in more than half the cases. However, many of these failures 
might be attributed to the fact that instruction in the use of the diaphragm was 
inadequate, some having purchased the materials in drug stores or obtained them 
from phj'sicians untrained in birth control procedures. A small group used jellies 
for varying periods up to eight 3 ’ears. A few of these were holdovers from our 
former clinic. Fully one-fourth of the group reported having tried a variety of 
methods, single and combined, but gcnerallj' with unsatisfactorj’ results. 

To evaluate the effectiveness of jellj' alone as a contraceptive agent, the method 
of Pearl as modified bj' Stix and ISTotcstein was adopted. Pregnanej" rates were com- 
puted for patients before using the clinic prescription and compared with those ob- 
tained after using the jelly method. The pregnancy rate is expressed in the follow- 
ing equation: The numher of pregnancies divided hy the exposures in years to the 
risk of pregnancy, multiplied hy 100. 

The effectiveness of the method is expressed as percentage reduction in fertility. 
A summary of the effectiveness of jcllj’’ alone in our three-year studj' gave a total 
reduction in fertility of 87.1 per cent. 

Failures were considered from the standpoint of: (1) failure of the 
jelly-alone method as instl-ucted; (2) failure to use the method, or 
irregular use; (3) failures after discontinuing the method, including 
planned pregnancies; (4) failures in women who used other methods 
than the one prescribed. 

1. There were 20 patients in the entire scries who presumably became pregnant 
while using the jelly alone as instructed. These must be construed as true failures, 
and in terms of percentage, constitute 8.G per cent of patients who remained in the 
clinic from three months to three j'ears. 

2. There were 18 women who admitted inconstant use of jelly and omission of the 
preparation at the time of conception. These obviously cannot bo termed as jellj’ 
failures. 

3. Three women discontinued the method in order to become pregnant (planned 
pregnancies) . 

4. Two pregnancies occurred in women who were relj’ing upon condom protection 
instead of the prescribed jelly. In addition, a miscellaneous group included one who 
was judged incompetent to follow even the simple instructions of the jelly technique. 

There was a total of 47 women who became pregnant, including the 
planned pregnancies, in the entire group. Seventeen of these deliv- 
ered at term and 8 were pregnant at the termination of the clinic. The 
wastage may be expressed by 2 stillbirtlis, 9 spontaneous and 5 induced 
abortions. In addition,- there were 6 whose terminations were unknown. 

SUMMARY 

1. It has been shown by Stix that birth control measures are not 
equally effective in reducing the risk of pregnancy in the various social 
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Fig 1 . — "Green’’ jelly. Key dose control. Attached nozzle. Formula : Lactic acid, 
2.0 per cent; oxyquinoline sulphate, 0.05 per cent; durekol base (made of especially 
blended carbohydrate gums). pH 2.9. 



Fig. 2. — ‘‘Elue’’ jelly. Measured dose applicator. Formula: Glycerin, lO.O per cent; 
vegetable gum, 5.0 per cent; boric acid, 3.0 per cent; ricinoleic acid, 0.75 per cent; 
propyl ester of para-hydroxy-benzoic acid, 0.05 per cent ; oxyquinoline sulphate, 0.025 
per cent; perfume, 0.05 per cent; water to 100.0 per cent. The pH is 4.5. 
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utilizing tlie technique Avith complete success for long periods of time. 
Of this group, a fcAA’^ AA'ere so Avell satisfied A\dth the method that they 
refused sterilization A\diieh had preAuously been proposed. 

Jelly alone should be included in the list of approved contraceptWe 
techniques. 

DISCUSSION 

DE. FEED L. ADAIE. — We liave had no experience whatever in our clinic with 
the use of jelly alone. We have used various other methods which seemed to be 
approved and most general!}* used in other clinics. Our situation is somewhat 
different from Dr. Stein’s and other so-called birth control clinics, because we run 
our contraceptive clinic simply as a part of the Maternity Guidance Clinic. It is 
open only to patients who come to the clinic for other purposes. Second, most 
of the patients who receive contraceptive advice are those Avho require it for medical 
complications. We have had no experience with methods that are not considered 
reliable, as we do not feel justified in experimenting with patients to whom preg- 
nancy would be a hazard. 

The great difiiculty with all contraceptives from a sociologic point of view is that 
the methods do not reach the people who need them most. It is all right to find a 
method which is harmless, which is used by a little over one-third of the people 
who apply to the clinic, and which is effective when propcrl}* used by patients in 
87 per cent, which still leaves 13 per cent of failures. There arc many people Avho 
do not continue to use it even though they seek advice at the clinic. Also, there 
is a great mass of people avIio from the standpoint of environment, heredity, and 
other conditions should have this sort of adA’ice but who never get into a birth 
control clinic. So from the standpoint of sociologic problems involved, it has 
always seemed to me that we are not reaching the patients Avho need to be reached 
the most. However, that is no reason for not employing these methods as indicated 
in individual cases. Two years ago we presented before this Society a procedure 
Avhich is relatively harmless, much more eff'cctivc, and one in which the patient does 
not need to use her intelligence, the so-called post-partum sterilization. This proce- 
dure was not received too kindly in this Society, but Ave have continued to employ 
it nevertheless. From other clinics we liaA'c received favorable reports.’ One of our 
former residents now located in Puerto Eico, where the control of conception is badly 
needed, has had a considerable series of cases in which post-partum sterilization 
has proved both satisfactory and safe. In those patients rvho should never become 
pregnant again, I Avould call attention to this post-partum sterilization which is 
safe and does not menace the patient in the properly selected cases Avhen properly 
performed. 

DE. H. 0. MAEYAN. — About three years ago I helped develop a contraceptive 
jelly, and made a study of the patients along clinical and laboratory lines. I should 
like to report some observations made in 30 cases. 

We first took into consideration the psychic reaction; that is, the presence or 
absence of local irritation. I do not knoAV of any article in the literature that takes 
up this phase. I think that this is very important because of the toxicity of the 
various contraceptive jellies. Another phase we took into consideration was the 
healing value in irritations of the vagina and cervix, and also the spermatocidcul 
value. 

One of the most usual complaints of the patients was that the jelly was “messy” 
and that it would run out during the night. However, many husbands Avere not 
aAvare of the fact that their Avives Avere using jelly. AA^omen like it because it is 
cleaner, and also because it gives a better vaginal odor, as Avell as the fact that it 
aids in healing areas AA’here biopsies AA'ere taken. AA’e made biopsies from the vagina 
in five cases. The pharmaceutical house also made cervical and vaginal biopsies on 
monkeys before the jelly was used in Avomen. AA’e found there was no cervical or 
vaginal irritation after the patient had used the jelly for several months. The 
patients AA*ere instructed to use the jelly ev'ery night. These specimens Avere checked 
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classes. She concluded tliat the condom is onlj’ 65 per cent effective in 
relief recipients in comparison Avith 88 per cent effectiveness in AAdiite- 
collar workers. The clientele represented in our study was dravm es- 
sentially from families on relief. 

2. Of the 310 patients AAdio registered in our Birth Control Clinic at 
Slandel Clinic, 231 remained active for a period ranging from three 
montlis to three years. They made a total of 816 clinic visits, klost of 
the patients who accepted the method and cooperated Avith us Avere con- 
tented Avitli it. 

3. An analysis of preelinie expei’ience revealed that tAvo-thirds of the 
patients had previously used various birth control methods, both single 
and combined, Avitli unsatisfactory results. 

4. A total of 47 pregnancies occurred in the active clinic group, but 
Avhen these histories Avere analyzed, onty 20 could be charged against the 
jelly-alone method. 

5. The results of this study confirm our opinion regarding the value 
of the jelly-alone method Avliieli AA'as based upon our previous experience 
Avith this method a decade ago. 

6. The effectiveness of jelly alone as a contraceptive is shoAvn by the 
87.1 per cent reduction in fertilitjE This compares most favorably 
Avith the results of the diaphragm and jelly method which Stix has 
shoAvn Avas only 76 per cent effective in relief recipients, a clientele 
similar to ours. 

7. Acceptability of the method is proved by the fact that while 37 
per cent of the total group, or 50 per eent of the group active in the 
clinic for some time, used the method, a very small number had any 
real objection to or complaint against the method. Because of the 
loAv acceptability of any single method of birth control, multiple tech- 
niques should be available in birth control clinics. 

8. In our opinion, it is the jelly and not the diaphragm that is the 
■potent factor in the diaphragm and jelly technique of contraception. 

CONCLUSIONS 

Early in this discussion Ave have defined AAdiat Ave consider the basic 
requirements for a simple and safe contraceptive, namely : that it must 
prove acceptable to both husband and Avife; it must ahvays be Avithui 
easy reach; it should not lessen natural desires and responses; it must 
be effective and at the same time harmless. The jelly-alone method in 
our experience measures up to these standards. 

In conclusion, Ave believe that clinics should not limit their procedure 
to a single method, but should adopt a more flexible policy of utilizing 
the Amrious accredited techniques, fitting the contraceptive to the needs 
of the indiAudual patients. Whenever the patient is dissatisfied Avith 
the method prescribed, a different one should be substituted, thereby 
not only suiting the contraceptive to the patient, but also increasing her 
confidence in the method. So far as the jelly-alone method is concerned, 
many patients AAdio had been judged as below average in intelligence 
and AAdio Avere supposedly unable to folloAv directions, proved capable of 
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fourteentli days, respectivelj', of an artificial cycle. Fig. 5 shows a mild degree of 
cystic glandular hyperplasia produced after the third attempt to produce withdrawal 
bleeding in Patient M. M. The total dose of diethylstilbestrol used for this cycle 
was 70 mg. These histologic findings are in agreement with the report of Wenner 
and Joel, 4 that more than 60 mg. of diethylstilbestrol may produce hyperplasia. 
Forty-two milligrams have been an optimum dose of diethylstilbestrol for the pro- 
duction of normal endometrial proliferation in fourteen days. Estrogenic hormone 
was absent from the urine of the 4 patients listed in Table I when treatment was 



Pig. 3. — Photomicrograph of inactive endometrium obtained at the beginning of an 
artificially produced threshold cycle in Patient M. P. (X120.) 



Pig. 4. — Photomicrograph of normal proliferative endometrium obtained on the 
fourteenth day of an artificially produced threshold cycle in Patient M. P. A total dose 
of 42 mg. diethylstilbestrol was given. Bleeding occurred from this endometrium 
eleven days later {X120). 
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ovulatory cycle in wliicli progestin takes part has also been simulated and produced 
artificially (Zuckerman") ; this particular issue is not, however, relevant to the 
clinical experiment under discussion. 

Fhictmtion of Uterine Threshold in the Moiikey . — The fluctuating uterine thresh- 
old has been demonstrated bj' Zuekermans in an ovariectomized monke}' whicli was 
injected daily for 365 daj^s with the same amount of estrone (10 gamma per day). 
In spite of the repeated injections, eight separate phases of bleeding occurred dur- 
ing the experiment but at intervals varying from five to seven weeks. In view of the 
fact that uterine bleeding will not occur in spayed monkeys under continuous in- 
jection with an amount of hormone that is well above threshold value (100 gamma 
per day), the successive phases of bleeding observed in this monkej' must be in- 
terpreted as reflections of successive falls in the degree of estrogenic stimulation 
experienced by the animal or successive rises of the uterine threshold. Since the 
monkey was being continuous!}’ injected with the same amount of hormone daily, 
it follows that rhythmical changes of a kind that decreased the elfectivity of the 
iiormone occurred within the animal itself. The possibility that the adrenals and the 
pituitarj' are in some way concerned is being investigated. 



Fiff. 2. — Threshold cycle in monkey produced with estrone. Lengtli of cycle pro- 
longed from 22 to 28 days with daily subthreshold dose of estrone from fifteenth day 
forward. (Zuckerman. 1937.) 

ARTIFICIAL CYCLES IN THE HUMAN BEING 

I have used diethylstilbestrol in the human being to induce cyclical 
estrogen withdrawal bleeding. Wenner and JoeP and Wenner^ report 
that a minimum total dose of 25 mg. of diethjdstilbestrol orally is re- 
quired to produce what appears to be normal endometrial growth, while 
a dose of 60 mg. or more may produce endometrial hyperplasia. The 
availability of 1 and 5 mg. tablets of diethylstilbestrol resulted in the 
adoption of the following plan for the production of an artificial 
estrogenic cycle in the human subject: 1 mg. per day for seven days 
followed by 5 mg. per day for seven days. Thus one course of therapy 
would amount to a total dose of 42 mg. 

The treatment of 4 patients with primary amenorrhea in this manner was u.su- 
ally followed by uterine bleeding after a latent interval of five or six days (Table I). 
Prolongation of the latent interval was elFected in 3 artificial cycles by giving a 
subthresliold dose of 0.1 or 0.3 mg. of diethylstilbestrol daily from the fifteenth day 
onward. The pH of the vaginal mucosa before and during each cycle of therapy 
is shown in the last two columns of Table I. Figs. 3 and 4 show the histologic 
structure of the endometrium obtained by biopsy from Patient JI. P. on the first and 
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Table I* 


PT. 

DIAGNOSIS 

OF 

amenor- 

rhea 

AGE 

NO. 

OP 

cycle 

TREATMENT 

(diethylstil- 

BESTROL) 

LENGTH 

OP 

CYCLE 

DAYS 

LATENT 

INTERVAL BET. 
CESSATION OF 
TREATMENT 

AND BLEEDING 

VAGII 

be- 

fore 

TREAT- 

MENT 

lAL pH 

DUR- 

ING 

TREAT- 

MENT 

M. P. 

Primary 

16 

1 

42 mg. in 14 days 

20 

6 days 

6.0 

4.0 4.0 


( genital 


2 

7 mg. in 7 daj'S 

“ 

No bleeding 

4.8 

- 


hypo- 


O 

42' mg. in 14 days 

20 

6 days 

4.8 

4.0 4.0 


plasia) 


4 

42 mg. in 14 daj'S 

25 

3 days 

5.2 

4.0 4.0 





0.3 mg./daj' 15th- 









22nd day 








0 

42 mg. in 14 da.ys 

21 

Bleeding 22nd 

- 

4.0 - 





0.1 mg./day loth- 


day during 






. 

22nd day 


treatment 



G. A. 

Primary 

24 

1 

42 mg. in 14 days 


No bleeding 

6.0 

4.4 4.0 


(pituitarj- 


2 

42 mg. in 14 days 

19 

5 days 

4.8 

4.0 4.0 


infantil- 


3 

42 mg. in 34 days 

19 

5 days 

4.4 

- 


ism) 


4 

19 mg. in 19 days 

24 

5 days 

- 

4.0 - 

D. S. 

Primary 

38 


7 mg. in 7 days 

- 

No bleeding 

7.6 

- 


( genital 



7 mg. in 7 days 

- 

No bleeding 

6.8 

5.2 - 


h^-po- 



o2 mg. in 14 days 

21 

Bleeding 22nd 

6.0 

4.0 - 


plasia) 



0.3 mg./day 15th- 


day during 







22nd day 


treatment 



M. M. 

Primary 

20 

1 

42 mg. in 14 days 

- 

No bleeding 

6.0 



( genital 


0 

42 mg. in 14 days 

- 

No bleeding 

5.6 



hypo- 


3 

70 mg. in 14 days 

19 

5 days 

5.0 



plasia) 







nn 


•Data pertainin"- to tlires))old cycles profliicetl artificially in the ))iiman being: with cli- 
ethylstilbestrol. 


Table II * 


PT. 

DIAGNOSIS 

OF 

amenor- 

rhea 

1 

age 

no. 

OF 

CYCLE 

TREATMENT 
(DIETHYLSTIL- I 
BESTROL) 1 

LENGTH 

OF 

CYCLE 

DAYS 

LATENT 
INTERVAL BET. 
CESSATION OF 
TREATMENT 

AND BLEEDING 

VAGII 

BE- 

FORE 

TREAT- 

JIENT 

lAL pH 

DUR- 

ING 

treat- 

ment 

1. 0. 

Secondary 

1 58 

1 

■18 mg. in 21 davs 


4 days 

5.(3 

4.8 - 


(natural 


2 

21 mg. in 21 days 


No bleeding 

5.C 

5.2 - 


menopause 


o 

5 mg. in 1 day 


5 days 

5.6 

4.4 - 


5 years ) 





1 



J. D. 

Secondarj’ 

81 

1 

14 mg. in 14 days 

19 

5 days 

7.2 

_ 


(natural 


2 

14 mg. in 14 days 

20 

6 days 


6.8 - 


menopause 


O 

49 mg. in 14 daj's 

19 

5 days 


4.8 - 


30 years) 

! 

4 

42 mg. in 21 days 

27 

6 days 

- 

- 

J. N. 

Secondary 

52 

1 

21 mg. in 21 days 

- 

No bleeding 

7.6 

4.4 5.2 


(natural 


2 

2.8 mg. in 14 days 

- 

No bleeding 

5.2 

4.0 - 


menopause ^ 


O 

42 mg. in 14 days 

20 

6 days 

5.0 

4.0 4.0 


6 years) 


4 

23 mg. in 23 days 

28 

5 days 

5.6 

4.0 5.0 




5 

36 mg. in 18 days 

30 

Bleeding 31st 


[4.8 4.8 



1 


0.1 mg./day lOtli- 


day during 


1 





31st day ' 


treatment 


1 

V. N. 

Secondary 

44 

■■■ 

21 mg. in 21 days] 

26 

5 days 

5.0 

4.4 - 


(natural 


■■ 



1 

t 



menopause j 

1 




1 




5 years ) | 





1 




•Data pertaining to threshold cycles produced artificially in the human being with di- 
ethylstilbestrol. 
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stiU'ted. To date tliere has been no spontaneous occurrence of menstruation follow- 
ing substitution therapy, other than the immediate withdrawal bleeding. 

Variations in the administration of diethylstilbestrol were tried in 4 post- 
menopausal patients whose pelvic organs were intact (Table II). It is noted (1) 
that the lengths of the artificial estrogenic cycles varied with the duration of therapy 
when tlie daily dose was 1 or more mg.; (2) that when the daily dose was decreased 
to 0.1 to 0.3 mg. bleeding occurred during therapj' although the latent interval be- 
tween the fall of daily dose and the onset of bleeding was prolonged; (3) that the 
latent interval between complete cessation of therapy (when the daily dose was 
1 mg. or more) and the onset of bleeding was consis'tentlj" five to six daj's; and (4) 
that the pH of the vagina was lowered in every instance following estrogen therapy. 



DISCUSSION 

Tlie purposes for which the clinical experiments reported in this paper 
were intended are ; (1) To ascertain the oral therapeutic dose of diethyl- 
stilbestrol necessary for the production of normal endometrial prolifera- 
tion and estrogen-withdrawal bleeding in women without ovarian 
function. (2) To estimate the amount of diethylstilliestrol administered 
by mouth over a period of fourteen days which ivould produce ab- 
normally hyperplastic endometrium. (3) To produce, by cjmlical 
estrogen therapy, artificial menstrual cycles in Avomen according to 
Zuckerman’s interpretation of “threshold cycle” as it pertains to the 
monkey. (4) To demonstrate tlie presence or absence in the human 
being of a fluctuating uterine threshold to diethylstilbestrol. 

It is admitted, for the present, at least, that probably there is no 
particular reason for inducing uterine bleeding by substitutional 
therapy. Hov'ever, definite growth of the uterus and development of 


THE PRESENCE OP EXCESSIVE AMOUNTS OF CONADO- 
TROPIC PRINCIPLE IN THE URINE OP PATIENTS 
WITH THYROID DISEASE 

L. P. Howell, M.D., Della G. Drips, M.D., and 
H. Calvin Fisher, M.D., Rochester, Minn. 

(From the Division of Medicine, the Mayo Clinic, and the Department of Surgery, 

the Mayo Foundation) 

A mong myxedematous women, Zondek^ only infrequently found an 
. increased urinary output of the gonadotropic principle. Among 
five women with severe exophthalmic goiter, he found only one who had 
an increased outi^ut of the gonadotropic principle. Our interest in the 
relationship of thyroid dysfunction to tlie function of gonadotropic 
principle was stimulated by observations made in the case which follows ; 

REPORT OF CASE 

An unmarried woman, 3o years of age, came to the Mayo Clinic in April, 19.37, 
and was dismissed in August, 1938. This patient was concerned about a goiter, 
the presence of which first had been noted ten years earlier and which had been 
gradually growing to its present size. She also was concerned about gradually in- 
creasing nervousness, palpitation, weakness, and loss of u-eight, which had been 
progressive!}- worse for two to three years. Since the menarche at twelve years of 
age, the menses seldom appeared oftener than once a year. The right eye had 
been noticeably more prominent than the left for an unknown length of time. These 
difficulties had never been incapacitating. 

On admission, the patient weighed 131 pounds (59.4 kg.). The blood pressure, 
measured in millimeters of mercury, was 110 systolic and 64 diastolic; the pulse rate 
was 73 beats per minute. The thyroid was diffusely enlarged ; each lobe measured 
about 1 by 2 inches (2.5 by 5 cm.). There was a moderate degree of lag and re- 
traction of the right eyelid. The left eye appeared normal. Pelvic examination 
gave negative results. The basal metabolic rate was normal. 

Thyroidectomy was considered but never urged. Since the patient volunteered a 
decided unwillingness to consider such a procedure, medical treatment was instituted. 
Lugol’s solution, 10 drops three times a day, was given. Because of the amenorrhea, 
one of us (D. G. D.) had the urine assayed for the gonadotropic principle. Sixty- 
six rat units of gonadotropic principle and 20 E.TJ. of estrin were demonstrated 
per liter of urine (Fig. 1, a and b). The patient was under observation for about 
sixteen months. In this time the basal metabolic rate gradually fell to -17 per cent 
and the weight on dismissal had increased to 151 pounds (68.5 kg.). At dismissal, 
the gonadotropic principle was not demonstrable in the urine. The thyroid may 
have become a little larger and was definitely softer in consistency than on admis- 
sion. There was no striking improvement in the exophthalmos as measured by the 
exophthalmometer, but the edema and retraction of the lids had become less notice- 
able. The patient’s general health was subjectively improved. During all this 
period of observation her symptoms never interfered with continuous employment 
as a domestic. 

Tliis study lias been made in an attempt to demonstrate what influence, 
if any, thyroid disease has on the urinary output of gonadotropic prin- 
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other secondary sexual characteristics were effected by cyclical estrogen 
therapy along with periodic uterine bleeding. There is considerable 
experimental evidence that prolonged uninterrupted estrogen treatment 
produces undesirable results that are not produced by cyclical therapy 
(Palmer^) . 

The importance of cyclical estrogen therapy has been revealed by an 
investigation of the case histoiy of Patient M.P. (Table I). For seven 
and one-half months this patient received thrice-weekly injections and 
oral doses of one estrogen or another without periods of observation 
for withdrawal bleeding. Efforts had been directed toward the develop- 
ment of mammary tissue for cosmetic reasons and the establishment of 
the menarehe. Withdrawal bleeding of two days’ duration occurred 
finally six days after the cessation of the long uninterrupted course of 
estrogen therapy. Following the first attempt at cyclical therapy, with- 
drawal bleeding occurred six days after a threshold cycle of diethyl- 
stilbestrol, and endured four daj’^s. 

SUMMiVRY 

1. Zuckerman’s experimental data on the production of artificial 
menstrual cycles and a fluctuating uterine threshold to estrone in the 
monkey are reviewed. 

2. Artificial menstrual cycles (diethylstilbestrol withdrawal bleeding) 
were induced by cyclical diethylstilbestrol therapy in 4 patients with 
primary amenorrhea and in 4 postmenopausal women. 

3. Forty-two milligrams were found to be an optimum oral dose of 
diethylstilbestrol which in fourteen days would produce a normal degree 
of endometrial proliferation and would be followed by uterine bleeding. 

4. Seventy milligrams of diethjdstilbestrol by mouth in fourteen days 
produced a slight degree of cystic glandular hyperplasia of the endo- 
metrium. 

5. The consistency of the latent interval that precedes withdrawal 
bleeding in the group of primary and postmenopausal amenorrheic 
patients, regardless of variation in dosage and manner of administration, 
leads one to believe that a fixicUiaiing uterine threshold to estrogen may 
not be a factor ivith which to be concerned as it will be shown to be in 
patients with uterine bleeding (Palmer-), and as it is known to be in 
the ovariectomized monkey. 

The diethylstilbestrol used in this investigation -was supplied by the Eli Lilly and 
E. R. Squibb Companies. 
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(A second contribution to this subject will appear in the June issue of the Journal.) 
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from 10 men. Three of these men were hospitalized patients who had 
received surgical treatment for an injured tendon of hand, tnhercnlosis 
of spine, and inguinal hernia, respectively. The others were physicians 
who were in good health. 

The Method of Assay. — Twenty-four-hour specimens of urine were 
collected. Four hundred cubic centimeters of the specimen were concen- 
trated for gonadotropic principle according to Frank’s acetone method. 
This method makes use of the fact that gonadotropic principle is pre- 
cipitated out of the urine on addition of acetone. The hormone-contain- 
ing precipitate is extracted. The extiuet is adjusted to an optimal pH 
and a volume of 8 c.c. so that the gonadotropic principle in the extract 
is 50 times more concentrated than in urine. This material is assayed 
on immature rats as has been described.- These investigators accepted 
the presence of stimulation of the ovarian follicles viewed in serial sec- 
tions as evidence of the presence of the gonadotropic principle in the 
urine. The yield of gonadotropic principle is expressed in terms of rat 
units per liter of urine. In nearly every case an effort was made to 
demonstrate yields of 25, 40, and 66 R.U. per liter of urine. 


THE DATA 

The Excretion of Gonadotropic Principle by Normal Individnals . — 
None of the thirteen young, healthy, normally menstruating women ob- 
served by Osterberg and one of us (Drips) excreted more than 20 E.U. 
per liter. In our studies of the urine excreted by normal men we found 
20 R.U. of gonadotropic hormone per liter excreted on only one occasion 
bj^ one person. A second specimen yielded 10 R.U. per liter and a third 
specimen from this subject failed to reveal any gonadotropic principle. 
AU assays of urine from the other normal men revealed less than 20 R.U. 
of gonadotropic principle or none at all. On the basis of these data, it 
would seem that normal individuals may excrete as much as 20 R.U. or 
less of gonadotropic principle per liter of urine. This variation in ex- 
cretion compares favorably with the findings of other investigators. 
There are not enough data at hand to tell us how often normal individ- 
uals excrete more than 20 R.U. per liter of urine. 

The Excretion of Gonadotropic Principle in the Urine of Patients 
With Thyroid Disease. — A summary of our observations is given in 
Table I. The patients were grouped according to type of thyroid disease 
and sex. The yield of gonadotropic principle was assigned in accordance 
vdth an arbitrary quantitative division or grouping (Table I). A yield 
of 25 R.U. or more is probably definitely excessive. Therefore this 
division Avas used. In the first group are all yields of 24 R.U. per liter 
or less; in the second group, all yields of 25 to 40 R.U. per liter; and in 
the third group, all yields of 40 R.U. or more. Assay of more than one 
specimen of urine was obtained in some cases, but only the report of the 
first assay has been utilized for the data in Table I. Sections of ovaries 
from rats used in assay of gonadotropic principle in tivo eases are pre- 
sented in Figs. 2, a and h and 3, a and b. 
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ciple. Assays of 101 specimens of urine from 63 patients suffering from 
various thyroid diseases Avere made for the gonadotropic factor. 

PROCEDURE 

The Selection of Patients . — Since we lacked precedent, the urinary 
output of gonadotropic principle of all patients with thyroid disease was 
studied at first. A total of 63 patients were examined. Because exces- 
sive amounts of the gonadotropic principle are excreted during the meno- 
pause, we decided to exclude from this study the data obtained on all 
women forty years of age or more. There were 10 such patients. We 



1. — Sections of ovaries from rats used for assay of gonadotropic principle: a, 
control ; b, from litter mate of rat used for control, after injection of urine from a 
woman aged 35 years, with exophthalmic goiter; assay indicates presence of 66 K.U. of 
gonadotropic principle per liter. 


are reporting, therefore, the results obtained from examination of 53 
patients: 22 men and 31 Avomen. These patients had a variety of 
thyi’oid diseases or dysfunctions. The ages of the males ranged from 
19 to 60 years ; of the females from 8 to 39 years. 

The Selection of Controls . — There are numerous accounts in the litera- 
ture of quantitative determinations for the gonadotropic principle in 
the urine of normal individuals. 

Comparison of our data Avith that from these sources proved difficult, 
partly because the methods of assay AA’-ere not ahvays identical Avith ours 
and partly because the series of cases Avas sometimes rather small. Oster- 
berg and one of us (Drips-), Avho described the method of assay em- 
ployed in this study, examined the urine of 13 healthy, normally men- 
struating young Avomen. Their data haA'^e lieen utilized as our control 
stud}^ for the excretion of gonadotropic principle by Avomen. To supple- 
ment this series Ave analyzed 17 twenty-four-liour specimens of urine 
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COMMENT 

This study was undertaken to determine Avhetlier tliyroid disease was 
a factor in the excretion of the gonadotropic principle and particularly 
in the excretion of increased amounts. In analyzing the case histories 
an attempt Avas made to select such data as might have some actual or 
theoretical bearing on the output of gonadotropic principle. Thus, Ave 
made note not only of the patient ’s age, sex, and type of thyroid disease, 
AAdiich are indicated in Table I, but also the duration of the thyroid 
disease, the height of the basal metabolic rate, the catamenia and the 
history of using iodine (excluding the possible use of iodized salt). 

Table I. Gonadotropic Principle in Urine in 53 Cases op Tiia'roid Disease 



TOTAL 

1 RAT UNITS PER LITER 

OF URINE 

disease 

CASES 

24 OR LESS j 

1 25 TO 40 

1 40 OR JIORE 

21 ales 

Exophthalmic goiter*’ 

Ui 

12 

• 1 

1 

Exophthalmic goiter with 

4 

•> 

«> 


1 

adenoma* 





Exoplithalmic goiter suspected 

I 

1 



M}*xedema 

] 


I 



Females 


Exophthalmic goiter* 

1(5 1 

n 


5 

Adenomatous goiter with 

5 

o 

*» 


2 

hyperthyroidism* 



1 


Adenomatous goiter without 

o 

2 



hyperthyroidism* 





Exophthalmic goiter suspected 

5 

2 

1 

2 

Mj'xedema 

2 


1 

1 

Artificial hyperthyroidism 

1 

1 



Male 

22 

K) 

4 

2 

Female 

31 

19 

2 


Total 

5>] 

35 

0 

12 


♦Diagnosis proved at operation. 


Within the limitations of this study no definite correlations Avere 
found. Certain evidence, hoAvever, is clear. The type of thyroid disease, 
such as exophthalmic goiter, adenomatous goiter, or myxedema, does not 
determine that the urine Avill contain large amounts of the gonadotropic 
principle. Similarly, large amounts are present in the urine of patients 
of both sexes Avith thyroid disease and in the urine of patients AAdio have 
loAv as Avell as those Avho have elevated basal metabolic rates. In the 
presence of thyroid disease urine voided at any time in the menstrual 
cycle may contain large amounts and Avomen AAuth normal as Avell as 
irregular menstrual periods are capable of excreting increased amounts. 
It is impossible to say Avhat effect age has on this phenomenon. It is 
notable, hoAvever, that one girl, eight years of age, Avho had exophthalmic 
goiter, excreted excessive amounts. All the men Avho excreted 25 R.U. 
or more of gonadotropic principle per litei’ of urine were less than fifty 
years of age. Among Avomen use of iodine might be a possible factor 
in suppressing the excretion of excesshm amounts of gonadotropic prin- 
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Pig. 2. — Ovaries from rats : a, control ; h, from litter mate of rat used for control 
after injection of urine from woman aged 29 years, with exophthalmic goiter ; assay 
indicates 66 K.U. of gonadotropic principle per liter of urine. 



3^— Sections of ovaries from rats used for assay of gonadotropic hormone: o, 
litter mate of rat used for control after injection of urine from a man, 
agea iSS years, with exophtlialmic goiter; assay indicates 66 R.U. of gonadotropic prin- 
ciple per liter of urine. ' 
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in this substance which apparently possesses progestational, estrogenic, 
and androgenic activity® (see discussion), we have used pregneninolone 
clinically during the past twelve months. Experimental data obtained 
with rabbits and rats appear in another report (in press). 

The 28 female patients comprising this study were seen both in pri- 
vate practice and in the Evanston Hospital Out-Patient department. 
Oral pregneninolone was employed in the treatment of unexplained or 
"functional” endocrine disorders. All known local or systemic factors, 
such as genital pathology or thyroid deficiency, which might have been 
of etiologie significance were ruled out. Usually other types of en- 
docrine therapy had been tried first without the desired effect. A sum- 
mary of clinical data is included in tabular form (Table I). 

Table I. Summary op Cunical Data 


cases 

COMPLAINT 

DOSE ! 

RESULTS n 

6 

Menorrhagia 

200-1,140 mg. in 14 pre-' 
menstrual days 

No beneficial effects 

2 

Premenstrual 

tension 

210-270 mg. in 14 prcmenst. 
days 

Excellent in one 

Variable in one 

6 

Dysmenorrhea 

210-560 mg. in 14 premcnst. 
days 

Excellent in one 

Variable in four 

Worse (?) in one 

4 

Secondary 

amenorrhea 

230-300 mg. in 14 daj’s or 
less 

Bleeding after each trial of 
medication 

3 

Threatened 

abortion 

40 mg. daily for 2 days, 3, 
and 12 days 

2 aborted. 1 delivered at term, 
after 5 weeks of spotting in 
the third and fourth months 

2 

Sterility 

40 mg. dailj' for 14 pre- 
menst. days. 20 mg. 
(same) 

Secretory endometrium 

Early secretory endometrium 

No pregnancies 

2 

Menopausal 

symptoms 

30 mg. daily for 12 days 

i 

Beneficial (?) in one 
iNo effect in one 

3 

« 

Nausea of 
pregnancy 

20-40 mg. daily 

Dubious effect in all 


It has not been possible always to predict the effect, if any, of preg- 
neninolone from month to month, even in the same iiatient. This was 
especially true in the treatment of dysmenorrhea — a complaint in 
which psychic and environmental factors are notorionslj^ difficult to 
evaluate. Occasionally the results of therapy were striking, but in 
most eases the substance was of very dubious value. 

Of particular interest were 4 eases of secondary amenorrhea. Since 
the history and response to therapy of each were similar, one summary 
will suffice: 

M. M., first seen in November, 1939, at 23 years of age, had had but 6 episodes 
of vaginal bleeding since the menarche at 16. About every thirty daj^s she would 
have a feeling of pelvic congestion and fatigue, but usually had no menstrual 
flow. Her past history was essentially negative, and for the past twelve months 
her basal metabolic rate had been maintained at 0 to +12 per cent with 2 gr. of 
desiccated thyroid daily, with no change in her menstrual history. Previous to 
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ciple. We have observed that the excretion of gonadotropic principle 
may vary considerably in amount from day to day in the same in- 
dividual. 

On the basis of this study it is not possible to explain why some 
patients with thyroid disease excrete excessive amounts of gonadotropic 
principle and others do not. 
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CLINICAL EXPERIENCE WITH PREGNENlNOLONE'^ 

E. S. Burge, M.D., and H. J. Holloway, M.D., Chicago, III. 

(From the Department of Physiology and Pharmacology, Northwestern University 
Medical School, Chicago, and The Evanston Hospital) 

I N 1938 Inhoffen and Hohlweg,'“ by adding the ethynil radical to 
estradiol, produced the synthetic estrogen ethynil estradiol. This 
substance was remarkable in that it was very effective when given by 
mouth, but it had too many undesirable side-actions for clinical use. 
These same workers added the ethynil radical to testosterone, and pre- 
sented a new synthetic product called variously A 4-pregnene-in, 17-ol, 
3-one, ethynil testosterone, anhydro-oxy-progesterone, or pregneninolone.^ 
In this paper it will be called pregneninolone. It was unique in having 
a marked coi-pus luteumlike effect upon the endometrium of rabbits 
when given orally. Even pure progesterone, generally considered to 
be the corpus luteum hormone, has no appreciable action when given 
orally.^ Yet it was shown that the minimal effective dose of preg- 
neninolone in immature female rabbits (first “primed” with estrogen) 
was only 4 mg., while 60 mg. of progesterone orally had no effect. 
Clauberg and tistiin® and Salmon, Walter, and Geist® have shown that 
in postmenopausal patients a secretory endometrium ensues when 
estrogenic therapy is followed by 300 to 500 mg. of pregneninolone 
orally. Hamblen and co-workers^^ have reported the production of a 
secretory type of endometrium in irregularly menstruating women witli 
pregneninolone. Zondek and Rozin® were able to induce bleeding in a 
normally menstruating female in midcycle with 280 mg. of this substance 
given orally, an effect which also followed the injection of 50 mg. of 
progesterone.®’ They also induced bleeding in secondary amenorrhea 
with 300 mg. of pregneninolone by mouth, but not after only 220 mg.® 
Courrier and dost® have maintained pregnancj^ in rabbits castrated dur- 
ing pregnancy with oral pregneninolone. 

Because of the possibility of obviating costly and time-consuming 
injectio ns of progesterone, and also because of the academic interest 

‘The generous supply of pregneninolone was furnished by the Ciba Pharmaceutical 
Products, Inc. 
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tions are identical througliont with those of progesterone. One usually 
considers the sex hormones, all of Avhich are chemically related sterols, 
to he dmded into 3 distinct groups : estrogenic, androgenic, and pro- 
gestational. The estrogens provoke estrus changes in the female genital 
tract, or those changes occurring during the follicular phase of ovarian 
activity, such as a proliferatiA'^e type of endometrium and cornification 
of the Amgina. Androgenic substances stimulate male sexual structures, 
for example, the prostate, seminal Amsicles, penis, and cock’s comb. 
Progestational changes are found during the life of the corpus luteuni, 
and include the secretory phase of the endometrium, decidua forma- 
tion, mucification of the rat vagina, and allegedly, depression of uterine 
irritability. In general, these sex hormones exhibit a special predilec- 
tion for specific reproductive structures. Possibly because the molec- 
ular structures of these sex-sterols are very similar, there is some over- 
lapping of biologic effect, especially Avhen large doses are used. To 
cite but tAvo of many examples, large doses of progesterone produce 
definite androgenic effects,^® ivliile certain doses of androgens as Avell 
as estrogens AA'ill cause growth,” edema and hyperemia^'' of the rat 
uterus. 

Emmens and Parkes’’ first noted that pregneninolone not only had 
progestational activity, but also produced signs of estrogenic stimula- 
tion in the rat vagina, and evidence of androgenic stimulation in the 
cock’s comb. Courrier and dost- observed androgenic changes in the 
castrated rat and chick’s comb with, pregneninolone. One of us (E. S. 
B.) has also obtained these apparently conflicting effects in experimental 
animals, as well as additional evidence that pregneninolone and pro- 
gesterone are not biologically identical. 

It has been tempting to hypothecate that pregneninolone during the 
process of digestion and absorption is converted into the chemically 
very similar progesterone. Yet histologic studies of pregneninolone- 
treated animals are not completely similar to those observed under 
progesterone treatment. Furthermore, the physiologic responses of the 
uteri of rabbits treated in vitro with the 2 substances are quite differ- 
ent, i.e., progesterone-treated uteri do not react to relatively large 
amounts of oxytocics, such as pituitrin, while pregneninolone-treated 
uteri manifest a marked increase in uterine tone and magnitude of 
contraction when pituitrin is given. This observation alone should 
proAmke much hesitation before employing in threatened abortion a 
substance acting differently from the frequently recommended prog- 
esterone. 

The use of pregneninolone to produce bleeding in secondary amen- 
orrbea probably amounts to more than crude empiricism. Since, in the 
3 cases presented, there Avere no objectwe signs of estrogenic deficiency 
except amenorrhea, one must assume that enough estrogen Avas present 
to prevent other signs of estrogen-lack (such as vulvar, vaginal, uterine, 
or breast atrophy). It is knoAvn that small amounts of estrogen po- 
tentiate the action of progesterone upon sexual structures. It is, there- 
fore, theoretically possible to produce a progestational endometrium 
Avith a substance such as pregneninolone Avhich has some progestational 
properties and to obtain bleeding from this “prepared” endometrium. 
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tliyroid therapy her basal metabolic rate had been -18 per cent and -21 per cent. 
Pelvic findings were not unusual. The cervix appeared and felt normal; the 
corpus uteri was anterior, small, but not infantile. The adnexa felt normal by 
bimanual palpation, though the right ovar 3 ^ had been reported fourteen months 
previously as "slightly enlarged" by another doctor. Her weight was consistentlj’' 
155 to 160 pounds, height was 5 feet 9 inches, contours and hair distribution were 
of the feminine type, and her mental adjustment to her life was good. Her only 
complaints were that she "wanted to be like other girls,” that she wanted a 
family after marriage, and that she ' ' felt better after menstruating. ’ ’ 

An endometrial biopsy at this time showed a thin “resting” type of endo- 
metrium. In January, 1940, she began to bleed on the thirteenth daj^ of medica- 
tion, after having taken a total of 270 mg. of pregneninolone by mouth. This 
flow lasted for live daim. Likewise, in February, 1940, three days after 260 mg. 
in twelve days, she had a four-day flow. For the next three months, she received 
no medication, and had no bleeding. In June she had two days of vaginal bleed- 
ing, beginning on the twelfth day of therapy, after a total of 230 mg. of preg- 
neninolone. Again in July, after 280 mg. of pregneninolone in ten daj’^s, she bled 
for three days. An endometrial biopsy on the first daj' of this bleeding was of 
an early secretory, or progestational type. In August, bleeding occurred on the 
eleventh day of therapy, after 300 mg. of pregneninolone; the biopsj^ on the first 
day of flow was also of an earty secretory phase of the endometrium. 

TOXICITY 

We were especially interested in the possible toxicitj’’ of this netv 
substance. '\^Tien the ethynil radical was added to estradiol, the oral 
effectiveness of this estrogen was greatly enhanced (16 times) but 
there were many unpleasant side actions in the human being, chiefly 
referable to the gastrointestinal tract. There has been only one report 
to date of the toxic effects of pregneninolone ; and the doses used, ex- 
perimentally and clinically, were not large. Hamblen and co-workers^^ 
have given comparatively very large doses, as high as 2,280 mg. in 
fourteen days, and we have used up to 1,140 mg. in fourteen days with- 
out imtoward effects. None of our patients voluntarily complained of 
any distress, and when questioned, offered no definite evidence of varia- 
tion from previous states of health. One of us ingested 270 mg. of 
pregneninolone at one dose and experienced no symptoms. In 81 
experimental animals which were being studied concomitantly, the 
livers, kidneys and adrenal glands were examined grossly and his- 
tologically. There were no pathologic changes in these pregneninolone- 
treated animals. By limiting their water supply to one containing a 
suspension of the pure crystals, two rats were induced to take the 
relatively tremendous doses of 655 and 730 mg. of pregneninolone in 
twelve and eighteen days, respectively. The first animal was killed at 
the cessation of treatment, and the other three weeks after medication 
was stopped. Neither showed gross or histologic evidence of damage 
to the above list of essential organs. 

DISCUSSION 

_ Pregneninolone has been given by the oral route to 28 female pa- 
tients presenting complaints in which progesterone therapy is thought 
by many to be beneficial. That the results of this therapy have not 
been encouraging is admittedly due in part to the difficulty of treating- 
disorders whose etiology is so -largely a matter of conjecture. Prom 
experimental evidence one cannot • conclude that pregneninolone ’s ac: 
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all near term. Each animal was prepared for experimentation after the method 
of cerebral anemia suggested by Swensoiiio and used in a previous investigation 
published by Mitchell and Pankratz.n Under light ether anesthesia both common 
carotid arteries were quickly ligated and usually a heavy ligature was tied around 
the entire neck musculature, sparing the vagi and trachea. The trachea was can- 
nulated and no further anesthetic was used. Animals were then strapped to a 
special aluminum board and the uterus exposed through a midline incision. This 
procedure usually took only about ten minutes. 

A thread for recording was tied into the serosa of a suitable uterine segment, 
in an area not over the placenta and rather avascular. The entire lower half of the 
animal fastened to the animal board was then immersed in a large bath of mam- 
malian Einger^s solution. This solution was kept at a constant temperature of 
from 37.5° to 38.5° C., and stirred mechanically. The uterine segment to which the 
thread was attached was free in the bath except for its anatomic anchorage. Care 
was taken to preserve the blood supply of uterine segments studied. Kymographic 
records were made by means of a heart lever attached directly to the thread. 

Animals thus prepared were observed for three to seven hours, without difficulty. 
A control record of uterine activity was usually made for one hour or until a 
typical contraction record was obtained. During a previous series of experiments,^! 
we had observed that the rabbit, the guinea pig, the cat, and the dog each had a 
definite uterine contraction pattern. Veterinary nembutal was administered on a 
weight basis, 0.1 c.c. (0.1 gr.) for each pound of animal weight. This dosage is 
recommended as a surgical dose. In all of our experiments two or three such 
doses were given at intervals varjdng from one to three hours. The nembutal was 
given either subcutaneously or intramuscularly. No difference was observed in the 
two methods, except that the latter was quicker. The effectiveness of the nembutal 
was checked by either pulling on the peritoneum or pinching a foot, and by the 
respiration which became slower but even and usually deeper. 

RESULTS 

The normal uterine movements in all animals consisted of frequent 
circular contractions, and slower hut more powerful longitudinal con- 
tractions. These could he easily distinguished both hy the eye and hy 
the character of the Itymogi'aph record. 

PREGNANT RABBITS 

The uteri of these animals were all quite active, the ones nearest term being 
most active. In all the experiments it seemed that as soon as the drug began to 
take effect the uterus would manifest an even and typical contraction pattern. The 
tracings shown in Figs. 1 and 2 were taken of a rabbit twenty-six days pregnant. 
This animal was observed for seven hours and during that time received 0.2 gr. of 
pentobarbital sodium per pound. The uterus was active and the animal in good 
condition at the end of the experiment. 

POST-PARTUM RABBITS 

Three rabbits were studied within one day after delivery and found to be very 
active. Fig. 3 is a kymograph record obtained from a doe that had delivered the 
day before the experiment. She was observed for over five hours and received 
subcutaneously 0.2 gr. of nembutal per pound in two doses within one hour. 

The uterine contraction of four rabbits in estrus was also studied. Such uteri 
are less active as was pointed out in a previous publication. n . The administration 
of nembutal in doses of 0.1 to 0.2 gp-. per pound animal weight showed no definite 
suppression of uterine motility. 


GUINEA PIGS 

Only 3 guinea pigs were used, but these were near term. The first dose of 0.1 
gr. of nembutal per pound caused no change in uterine contractions (Fig. 4), and 
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SUjMMARY and conclusions 

]. Pregneniiioloiie, a new synthetic product, when given orally pro- 
duces a progestational type of eudometriinn. 

2. It has no detectable toxic effects in laboratory animals or in the 
human being when given in the relatively large doses used in onr 
studies. 

3. In general, it has not been of clinical value. Its possible mode of 
action in producing bleeding in secondary amenorrheics has been 
discussed. 

4. It cannot be considered to have effects identical Avith those of 
progesterone. 
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OBSERVATIONS ON THE EFFECTS OF PENTOBARBITAL 
SODIUM (NEMBUTAL) ON THE INTACT UTERUS 
OF ANIMALS- 

David S. Pankratz, Ph.D., M.D., University, Miss. 

(From the Department of Anatomy, The School of Medicine, The University of 

Mississippi) 

T he prominent role occupied by the barbiturates for analgesia during 
labor is evident from the reports of Averett,^ Clifford and Irving,^ 
Galloway and Smith,® Jones, ^ Kane and Roth,® King,® and many others. 
Among the barbiturates used, pentobarbital sodium (nembutal) has 
no doubt been administered most extensively and successfully. Two 
outstanding experimental works are those of Adair and PearP and 
Gruber.® Recently Tatum® has thoroughly revieived the present status 
of the barbiturates. Since so much interest in nembutal is manifest, 
further experiments on intact uteri of some laboratory animals were con- 
sidered worth while. 

METHODS 

The auimals used in the experiments were for the most part rabbits, supple- 
mented by guinea pigs, cats, and dogs. Twenty-five animals were used, most of them 
m the latter part of pregnancy. A few post-partum rabbit uteri were studied. The 
breeding dates of all the pregnant rabbits were known, and the other animals were 


*The nembutal was kindly furnished by the Abbott Laboratories, 
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the fetuses remained active. But when a second similar dose was given an hour 
later, the fetuses first made kicking movements in utero, and then became inactive. 
A number of them died in utero, and at the end of the experiment it was found 
that the placentas were detached. The uterus continued to contract. 





Fig. 4. — Tracing showing uterine contractions in the guinea pig near term. Record 
taken one and one-half hours after second dose of nembutal (each dose 0.1 gr. per 
pound). 



Pig. 5. — ^Tracing of uterine contractions in a cat near term. Record made three 
hours after the first injection and two hours after the second injection. F. 
indicates fetal movements. 



Fig. G. — Tracing of uterine contractions in a dog near term. Record made two 
hours after the second injection of nembutal (0.1 gr. per pound, each dose). The 
small changes in the tracing are due to maternal respiration which is not de- 
pressed. 


CATS 

A small number of cats was used. Here again the first dose of 0.1 gr. of pento- 
barbital sodium per pound caused no change in uterine contractions or in the be- 
havior of the fetuses (Fig. 5). A second similar dose within one hour caused the 
fetuses to kick in utero, the mother to breathe slower, but the uterus showed no 
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Fig. 1. — Tracing of uterlnfe contraction in a rabbit twenty-six days pregnant. The 
record was made before any nembutal had been administered. 



Fig. 2. — Tracing of uterine contractions in the same animal as shown in Fig. 1, 
but three hours iater and soon after second dose of nembutal (0.1 gr. per pound). 
A. ill., indicates fetal movements in utero. Four fetuses were removed before this 
graph was made. 



3- — Tracing of uterine contractions in rabbit during the first day after de- 
injeSion^^'^°*^*^ made one hour after first dose of nembutal and at the time of second 
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change in uterine contractions, but did slow the maternal respiration 
and suppressed fetal activity considerably. 

4. Fetuses removed after the larger doses did not respond normally 
to stimulation and showed definitely depressed respiration. 
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MALARIA COMPLICATING PREGNANCY 
With a Report of 27 Cases 
Richard Torpin, M.D., Augusta, Ga. 

(From Deyartment of Obstetrics and Gynecology, Univcr.siiy of Georgia, 

School of Medicine) 

D uring the past twenty years in the city of Augusta, Georgia, of 
rather stable population of 65,000, 58 per cent of which are 
Caucasian and 42 per cent negro, there were approximately 27,300 live 
births, about 16,000 white and 11,300 negro. Among these were col- 
lected reports of 27 eases of malaria complicating the pregnancy. 
Twenty-two were in white and 5 in negro women. ]\Iost of the eases 
occurred in the 4 months of August, September, Ocinher, and November, 
each having from 4 to 7 cases. June and July had 2 and 3 cases, 
respectively, and the ’other months had one or none. 

Age. — The youngest patient was a negress 15 years old and fi%’e months pregnant. 
She had 3 chills, recovered, and went home undelivered. Ten patients were under 
21 years, 10 were 21 to 26 years of age and the others, all white, were 28, 32, 34, 35, 
37, and 38, and the oldest 41 years of age. 

Month of Gestation. — Two were in the first trimester, S in the second trimester, 
and 17 in the third trimester. All of this last group except one were eight months 
or more. 

Type of Malaria. — Thirteen were tertian, 11 estivo-autuinnal, 1 quartan, and 2 
not determined because of incomplete records. 

Symptoms. — Twenty patients had history of one to many chills, in some cases at 
very regular intervals. Many had malaise, headache, and dizziness. Few had vomit- 
ing and fainting attacks. Fever ranged from 100° to 105° F., but in each case it 
was promptly reduced by quinine therapy. One white woman near term was in coma 
for forty-eight hours and died. One negro woman in coma lived. In several patients, 
there was a marked degree of jaundice, and a large spleen was noted in many cases. 
Anemia by nature of the disease is common. Four patients had 1,000,000 red blood 
cells per cubic millimeter, 3 patients 2,000,000, and 2 only had more than 4,000,000 
each. Leucopenia is also common. One patient had 3,000 to 4,000 white blood 
cells per cubic millimeter, 3 patients had 4,000 to 5,000, 2 patients 5,000 to 6,000, 2 
patients 6,000 to 7,000, 2 patients had 7,000, one 8,000, two 9,000, three 10,000, twm 
11,000, one 12,000, one 13,000, and one 19,600. The hemoglobin corresponded with 
the number of red cells in each case. One had 10 per cent, one 20 per cent, one 30 per 
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change. Fetuses removed after six hours were rather inactive and responded slowly 
to strong stimulation. In these, respiration was slow and irregular at first, but 
gradually improved. No fetuses died during any of the experiments. 

DOGS 

Only two dogs were used, one having 9 and the other C fetuses just at term. 
The uterus and fetuses of one animal were observed for seven and one-half hours. 
During the first four hours of the experiment, this dog was given three doses of 
pentobarbital sodium, a total of 0.35 gr. per pound of body weight. Four fetuses 
were removed about the middle of the experiment and five more at the end. All w'ere 
alive and active. 

The second dog was observed for five hours. She was given two doses, a total 
of 0.2 gr. of pentobarbital sodium per pound during the first hour. The uterus con- 
tinued to contract actively (Fig. 6). At the end of the experiment six fetuses were 
removed, one of these dead. The others soon became active. One pup out of each 
litter was bottle fed and kept alive. 


DISCUSSION 

In most of these experiments I also studied the behavior of the 
fetuses. A series of cinematographs were made of the fetal behavior 
during the experiments. It was observed that a dosage of 0.1 gr. of 
pentobarbital sodium per pound body weight did not alter the fetal be- 
havior; but repeated doses would cause suppression of reaction to stimu- 
lation, gasping movements in utero or in the bath, and sometimes violent 
kicking was seen. During many experiments active peristalsis was ob- 
served and a number of animals defecated into the bath. On a few occa- 
sions actual delivery of fetuses occurred. Some of the guinea pigs and 
dogs removed by sectioning the uterus during or at the end of the experi- 
ment were kept and bottle fed. 

In the experiments where 0.2 or 0.3 gr. of pentobarbital sodium per 
pound was administered, the fetuses became quite inactive and did not 
respond normally to various stimuli. During such experiments the near- 
term fetuses were put into a box with a light over them and in a few 
hours they became active. No mothers died from nembutal given in this 
series of experiments. Followdng the larger doses a few fetuses died in 
utero during the experiment. 

The results in these experiments confirm the findings of Adair and 
Pearl,' in that nembutal produced no appreciable change in uterine ac- 
tivity. The’ marked effect of nembutal on smooth muscle of the uterus, 
noted by Gruber® was not observed. Unusual restlessness was not seen 
:n any animals following various doses of nembutal. However this may 
be due to the fact that the series ivas not larger. 

CONCLUSIONS 

1. One dose of pentobarbital sodium (0.1 gr. per pound) did not cause 
a decrease in the tonus or the contractions of the uterus, when this viscus 
was kept relatively intact in the animal. 

2. Fetuses remained active and responded to light stimulation with 
such, a dosage. 

3. Doses two and three times as large (0.2 to 0.3 gr. per pound), ad- 
ministered during a period of one to three hours, caused very little 
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In the second trimester of pregnane}' 7 patients had malaria; 4 tertian, 1 estivo- 
autumnal, 1 quartan, and 1 not stated as to type. Two aborted during the attack 
and a third bled vaginally but went home undelivered. One negress with quartan 
tj'pe fever months pregnant aborted after .she had received 100 gr. of quinine 
over a period of four days. Three patients were pregnant at six months, one mis- 
carried after ten days of illness, and the other two went home undelivered after 
recovery from the malaria attacks. 

In the third trimester there were 38 patients; one at six and one-half months 
(tertian) aborted; one at seven months not delivered; one at seven and ono-lmlf 
months delivered prematurely; nine were at eight or eight and one-half months’ 
gestation; six of these delivered spontaneously and ;> went home undelivered. Al- 
together there were 15 at eight months to term. Twelve delivered live babie.s, the 
largest 7 pounds 7 ounces and the smallest pounds 5 ounces. The smallest one 
and probably another of these babies died before the mothers left the ho.spital. Three 
women went home undelivered but in good condition and with living fetuses. There 
was one maternal death after a stillbirth at term. 

From this study the rule may be suggested that the danger to the 
fetus is greater the earlier in pregnancy that the attack occurs, but that 
the danger to the mother is greater if the attack is late. 


ROLE OF THE PLACENTA IN JIALARIA 

A few studies in the more recent cases of malaria were made in regard 
to the placenta. These are few because delivery rather seldom took 
place during an actual crisis and often after the blood stream had been 
pretty well cleared of parasites. In those few cases (4), in which we 
were able to obtain the placenta at the height of the attack, the maternal 
red cells ivere loaded ivith parasites. Possibly on account of the relative 
stagnation of the maternal blood in the placental sinuses the placenta 
becomes a veritable storehouse similar to the spleen, and abortion or 
premature labor may bo a protective measure. In no case have we® 
been able to establish the idea of transmission to the fetus by finding 
parasites in the fetal circulation of the placenta. Apparently from this 
study the eause of abortion or premature labor seems to be in the ma- 
larial attack itself more than in the therapy used, although cjuinine has 
the reputation of having oxytocic principles. Answer to the inquiry of 
just how the onset of labor is induced by malaria is not forthcoming. In 
every case where labor is brought on in association with a malarial at- 
tack, observation should be recorded as to whether uterine contractions 
occur first or vaginal bleeding is first, this with an effort to find out 
whether the fault lies in the uterine muscle or in the placental attach- 
ment. In every case in this series in which that was recorded, vaginal 
bleeding was first, and in one or two cases the patient recovered from 
this without aborting. Consequently, it is suggested that the lesions lie 
in the placental attachment, and that small retroplacental hemorrhages 
take place followed by uterine contractions and labor in those women 
Avho abort or have a premature labor. 

SUMMARY 

1. Malaria complicated pregnancy in this locality during a period 
of twenty years, once in 727 live white births and once in 2,260 negro 
livebirths recorded. 


*In cooperation witli Dr. V. P. Sydenstricker. 
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cent, one 40 per cent, three 50 per cent, four 60 per cent, six 70 per cent, and four 
SO per cent in tliose recorded. More than one-half of the patients had albuminuria, 
usually in slight degree. 

Therapy. — Almost all of the patients were treated with quinine, and it is of in- 
terest to note the oxytocic etfects, if any, of quinine. The usual dosage was 20 to 30 
gr. daily. The following 7 patients had large doses of quinine up to 300 gr. and not 
under 80 gr. without inducing labor: 

1. Gravida, 6 months, 130 gr. in 7 days during attack of malaria. No abortion. 

2. Gravida, 8 months, 180 gr. in 6 days. No premature labor. 

3. Gravida, 5 months, SO gr. in 8 days. No abortion. 

4. Gravida, 6 months, 185 gi-. in 9 days. No abortion. 

5. Gravida, 7 months, 150 gr. in 5 days. No premature labor. 

6. Gravida, 8 months, 200 gr. in 2 weeks without onset of labor. 

7. Gravida, 8 months, 120 gr. and went home, recovered without onset of labor. 

The subsequent patients were the only ones who had been administered quinine 
prior to the onset of labor, premature or at term: 

1. Gravida, 8% months, 80 gr. in 12 daj's. Premature labor, infant weighed 5 
pounds 1 ounce. 

2. Gravida, 8% months, 30 gr. daily with onset of labor the second day. 

3. Gravida, 5 months, 100 gr. over a period of 5 days before abortion. 

4. Gravida, 7% months, 280 gr, before premature labor. Child lived. 

5. Gravida, 8 months, 300 gr. administered prior to onset of labor. Child lived, 

G. Gravida, 6 months. Aborted after 7 to 9 days of tertian fever. Quinine prob- 

ably had been given at home. 

7. Gravida, 41,4 months. Negress with quartan malaria. Aborted after 100' gr. of 
quinine given over a period of 4 days. 

8. Gravida, 8 months. Premature delivery. Infant weighed 3 pounds 5 ounces, 
the mother had severe estivo-autumnal malaria with daily chills and coma. She re- 
ceived 20 to 30 gr. of quinine prior to delivery. 

The following lists the 5 patients who aborted or had labor associated with an 
attack of malaria, but before quinine was administered: 

1. liOiite woman, aged 20 years, at term, estivo-autumnal malaria, comatose, died 
following delivery of stillborn infant. 

2. Gravida, 6i^ months, stillborn, labor before quinine given. 

3. Graidda, 2 months, began to abort prior to administration of quinine. 

4. Gravida, 4 months, aborted before treatment began. 

5. Gravida, 814 months, premature delivery during an attack of estivo-autumnal 
malaria before quinine was given. 

Mortality. — One white woman, 20 years of age, pregnant at 8 months, and stricken 
with estivo-autumnal malaria, was in coma for two days and died after stillbirth. 

The maternal mortality was about 4 per cent and the fetal mortality about 60 
per cent. 

pi the first trimester, 2 patients had attacks of malaria, one tertian and one 
estivo-autumnal. The former aborted, the fetus djdng probably before the admin- 
istration of quinine. The other patient went to term and delivered a live baby in 
spite of a very severe prolonged attack (Case 1). 

Case 1. — White woman, aged IS years, primigravida, became ill with estivo- 
autumnal malaria at three months' pregnancy and for four months she was recorded 
to have chills and fever daily. She had headache, dizziness, dj’'spnea, fainting at- 
tacks, and became extremely anemic, the lowest recorded red blood count being 
1,090,000, white corpuscle count 7,500, and hemoglobin Dare 10 per cent. She lost 
"eight to 87 pounds. She was treated by repeated transfusions totaling 3,000 e.c. 
and an aggregate of 350 gr. of quinine. In spite of all of this and two attempts to 
induce labor by castor oil and strychnine she continued pregnant to term, when she 
spontaneous!}- gave birth to a healthy live baby ■weighing 7 pounds 2 ounces. 
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carry her child to term. It was anticipated that removal of the vaginal septum 
at the time of delivery would probably be necessary, and it was hoped that the 
nonpregnant uterus might not interfere too seriously with the mechanism of normal 
labor. 

The patient was seen at regular intervals in the clinic, and except for a greater 
than average gain in weight (45 pounds) and recurrence on several occasions of 
the vaginitis previously noted, the pregnancy progressed normally until admission 
to the hospital at term on Feb. 7, 1940. 

On admission, the patient was having contractions at intervals of five to six 
minutes, lasting thirty to forty seconds and was losing a moderate amount of 
amniotic fluid, the membranes having ruptured two hours previously. The Mc- 
Donald measurement was 32 cm. and the fetus lay obliquely in the abdomen with the 
breech in the left iliac fossa and the head in the right upper quadrant. The fetal 
heart tones were regular and strong. On rectal examination the presenting part 
could not be determined; it was thought that the cervix lay in the left vaginal 
fornix and was dilated approximately 4 cm. 

A. flat plate of the abdomen revealed an apparently full-term pregnancy with the 
fetus presenting by the breech. X-ray pelvimetry by the method of Thoms gave 
the following diameters: Transverse diameter of inlet, 14.5 cm.; anteroposterior 
diameter of inlet, 10 cm. Laboratory examinations of urine and blood revealed 
nothing of significance. 

During the twelve hours after admission the patient continued in active labor. 
Contractions occurred every two to three minutes and were moderately strong. One 
and one-half grains of seconal was given shortly after admission, and the same drug 
in a dose of 4.5 gr. was given about six hours later with onlj' fair relief of pain. 
Vaginal instillation of a 1-1000 aqueous solution of zephiran (high molecular alkyl- 
dimethyl-benzyl ammonium chloride) was carried out every four hours, and the 
patient received an intravenous infusion of 500 c.c. of 10 per cent glucose in 
normal salt solution. 

There was no evident progress of the labor and the fetal heart tones had grad- 
ually become more rapid, reaching a rate of 190 per minute. The patient’s tempera- 
ture had risen to 102.8° F. and examination of the nose and throat and of the 
chest disclosed nothing significant. Urinalysis remained entirely negative. 

At this time a vaginal examination was made in order to determine the precise 
stage of labor and to discover, if possible, the cause of the dystocia. It was found 
that a larger vagina on the patient’s left side and admitting two fingers c.asily was 
separated from a smaller vagina on the right side by a septum which extended 
from the vault to a point just inside the introitus. Two distinct, though somewhat 
poorly developed cervices were found and two uteri could be made out. The preg- 
nancy appeared to be in the right uterus while the left uterus, which was quite 
soft and approximately the size of a twelve to fourteen weeks’ gestation, was 
empty. The left cervix admitted one finger and the right (pregnant) cervix barely 
a finger tip. 

Lipiodol (15 c.c.) was introduced by me.ans of a catheter into the left uterine 
cavity and an x-ray film was made. The report reads in part, “ — apparently 
a bicomuate uterus, the pregnancy being in the right portion of the uterus.” It 
might be added that no communication between the cavities is demonstrable (Fig. 1). 

Cesarean section was advised because of the evident fetal distress (rapid heart) 
and because of the obstacle to engagement offered by the nonpregnant, left uterus 
and the probable rudimentary nature of the cervix and possibly of the uterine muscle. 

A low cervical section was performed, using the double flap (Beck) technique. 
Anesthesia was gas-ether. The right uterus contained a full-term fetus. The uterus 
was markedly elongated, the musculature was poorly developed, and about 0.5 cm. 
in thickness. At the right side of this uterus were attached the round and broad 
ligaments, a tube in the normal position, and a normal ovary. The left uterus was 
about 5 by 7 by 9 cm., and at its left border it displayed the normal attachments. 
The left ovary contained several follicular cysts. The adjacent medial borders of 
the two uteri were devoid of attachment above the level of the vaginal vault. 

After mobilizing an upper and lower peritoneal flap, the uterus was incised longi- 
tudinally in the lower uterine segment. A living, female infant was extracted by 
the breech. The placenta was attached in the posterior portion of the fundus and 
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2. With the youngest patient 15 and the oldest 41, three-fourths were 
under 26 years of age. Two-tliirds ivere in tlie last trimester of preg- 
nancy. It was more frequent in white women. 

3. The symptoms were mainly those of recurrent high fever and 
anemia. ]\Iost were treated with quinine, and its effect in regard to preg- 
nancy was studied. 

4. The maternal mortality’- was about 4 per cent ; fetal approximately 
60 per cent. It seems that an attack of malaria is more fatal to the 
fetus if occurring early in pregnancj' and more dangerous to the mother 
if occurring late. 

5. The maternal blood of the placenta apparently becomes a store- 
house for the malarial parasites, but in no case could we find them in 
tlie fetal blood. 


PREGNANCY IN UTERUS DIDELPHYS^' 

Joseph A. Hardy, Jr., M.U., St. Louis, Mo. 

(From the Department of Ohstetrice and Gynecology of St. Louis University) 

A BRIEF survey of tUe literature of developmental abnormalities of the uterus 
and its appendages leaves one with the impression that there is some confusion 
in the use of terms to describe the anomaly herewith presented. For that reason, 
it may be well to state at the outset that the term “uterus didelphys” is used as 
defined in Borland’s American Illustrated Medical Dictionary: “either of two dis- 
tinct uteri occurring side by side in the same individual.’’ In addition to this 
duplication of the entire uterus, the patient who is the subject of this report exhibited 
also a septate vagina with no demonstrable communication between the two canals. 
At first thought one might consider this complete duplication of the birth canal 
an extremely rare occurrence. However, even an incomplete search of the literature 
of the past ten years discloses eleven such cases and the fact that at least four 
of these were not suspected until found at laparotomy or at autopsy necessitates 
the conclusion that the condition is present not too infrequently. 

B. H., 22 years old, white, a primipara, applied for prenatal care in the Out- 
Patient Clinic of Pirmin Desloge Hospital of St. Louis University on June 14, 1939. 
Past history was generally negative; there had been no operations. Family history 
was not significant. She had been married for two and one-half years with no 
previous pregnancy, and her husband was said to be in good health. The menstrual 
flow appeared at the age of 12, the menstrual periods had been regular every 
twenty-eight days, lasting seven days, and the flow was described as profuse. There 
had been severe abdominal cramps on the first day of each period. The last menstrual 
period had occurred two months previously on April IS, 1939. Physical examination 
disclosed the following: Weight, 127 pounds; blood pressure 95/60; pulse, 84 per 
minute; temperature, 98.6° F. Tenderness was noted in both lower quadrants, 
and bilateral, firm masses were described on either side of the midline just above 
the symphysis. Vaginal examination revealed the presence of a septate vagina and 
a severe vaginitis which made complete examination impossible. For this reason 
it could not be determined whether a double cervix was present or not. Trichomonas 
vaginalis was found in the discharge from the vagina. Pelvic measurements were 
as follows: spines, 25 cm.; crests, 31 cm.; E. C., 18 cm. bi-tuberous, 9 cm. In- 
ternal measurements could not be made because of the painful vaginitis. Treat- 
ment of the trichomonas infestation was instituted and a diagnosis of pregnancy 
in a uterus didelphys was recorded upon pelvic examination at a subsequent visit 
to the clinic. There are many instances recorded in the literature of rvomen with 
double uterus who have been delivered without incident via the normal passages, 
and it w as felt that this patient might well be given a trial labor, should she 

•Presented at a meeting of the St. Louis Gynecological Society, December 12, 1940. 
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Administration of neoprontosil Avas begun immediately following operation, and 
after the second day, tlie patient received 60 gr. per twenty-four hours until the 
drug was discontinued on the eleventh day. 

Transfusions of 1,000 c.c. of banked blood were given on the fifth and seventh 
postoperative days, the latter being followed by a severe febrile reaction. No 
urinary symptoms were noted. 



Pig. 2. — Eight months post partum. Two distinct uterine cavities are visualized. Right 

tube not well outlined. 

A small superficial wound abscess Avas evacuated on the sixth day, and all sutures 
Avere removed on the tAvelfth day. Involution of the right (pregnant) uterus Avas 
delayed, and on the tAvelfth day the fundus Avas 4 cm. beloAV the umbilicus and 
slightly tender. It Avas impossible during the puerperium to follow the involution 
of the left uterus. It Avas noted that the lochia rubra Avas of a brighter than 
usual color and the amount Avas definitely more profuse than customary. 

At the time of discharge from the hospital on tlie thirtieth postoperative day, 
mother and child Avere in good condition. 

The patient Avas seen in the out-patient clinic on March 25, 1940, six Aveeks after 
delh^ery, and at that time the abdominal Avound Avas completely healed, clean, and 
dry. Vaginal examination Avas impossible because of severe vaginitis and the ac- 
companying discharge Avas positive for Trichomona^s 'Oaginalis. During the folloAV- 
ing four months I did not see the patient, though she continued to report to the 



HAEDY, JK. ; PREGNANCY IN UTERUS DIDELPHYS 


887 


was removed. The uterus did not contract well despite the injection of oxytocics, 
and there was troublesome bleeding from the needle puncture sites during the clo- 
.sure of the incision in which three layers of No. 2 20-day chromic catgut were 
placed and in addition several mattress sutures for hemostasis. The previously 
mobilized peritoneal flaps were overlapped and the abdomen closed in the usual 
manner without drainage. Two ounces of zephiran (high molecular alkyl-dimethyl- 
benzyl-ammonium chlorides in aqueous solution 1-2000) were poured into the peri- 
toneal cavity before closure. 



Fig-. 1.— Fetus presents by the breech. Lipiodol has been injected into the nonpregnant 

uterus. 

The immediate postoperative condition of the patient Svas fair (blood pressure, 
llO/SO, temperature, 9S.S° F., pulse, 180, good volume). She received a transfusion 
of 1,000 e.c. of banked blood (equivalent to 400 c.c. of whole blood) during closure 
of the operative wound. 

The postoperative course was stormy during the first ten days. The temperature 
ranged from 100 to 102° F. except for a posttransfusional rise of 104.5 F. on the 
sixth day. The pulse remained rapid but of good quality. On the tenth post- 
operative day the temperature returned to normal and remained so thereafter. 

The leucocyte count was never increased above the 8,700 recorded on the first 
postoperative day, and on the ninth day was 8,300 u-ith a very slight shift to the 
loft in the differential count; The red cells on the ninth day -were 3,870,000 and 
the hemoglobin 11.3 gm. 



INTESTINAL OBSTRUCTION COMPLICATING PREGNANCY*^ 


C. J. Barone, M.D., H. A. Power, B.S., M.D., C. L. Kuhn, M.D. 

Pittsburgh, Pa. 

(From the University of Pittsburgh, School of Medicine and the Obstetric Service 
of the Elizabeth Steel Magee Hospital) 

F ive cases of intestinal obstruction complicating pregnanej' have been seen at 
the Magee Hospital in 45,000 deliveries during the past twenty years. As they 
ditfer in many respects, these cases serve to emphasize that such complications are 
individual problems, requiring separate and distinct surgical and obstetric considera- 
tions in the management of each. 

Case 1. — Mrs. K. B., aged 21 3 -ear.s, para ii, six and one-half months pregnant, 
was admitted to hospital Doc. 25, 1930. Eight weeks previouslj' this patient had 
undergone an appendectomj-, at which time a mildly inflamed appendix kinked bj’ 
numerous adhesions had been removed through a small McBurne 3 '’.s inci.sion. A post- 
operative course of sixteen daj-s was uncomplicated, and until three days prior to 
admission she had been free from abdominal pain. 

At the time of admission the patient was seriously ill. Slie had been suffering 
with severe pain in the right side of her abdomen for three daj’s. During that 
time she had vomited almost coutinuousl}' and had not had a bowel movement for 
two daj's. 

On examination the patient was very toxic and definitely dehydrated. The ab- 
domen was distended and Umipanitic, with spasticity and extreme tenderness over 
the entire right ’side. Temperature was 101° F.; pulse, 1.3(5; leucocyte count, 
28,500. A diagnosis of acute intestinal obstruction was made, and the patient 
was prepared for immediate operation. Under spinal anesthesia a midlino incision 
above and below the umbilicus was made. The abdominal cavity contained 500 c.c. 
of turbid fluid. Two thick bands of adhesions were found at the base of a loop 
of terminal ileum, and at this point the enclosed intestine was lightN constricted. 
This entire loop, which measured 12 cm. in length, was gangrenous. The fibrous 
bands were divided, and IS cm. of ileum were resected. A side-to-sidc anastomosis 
was performed and drainage was secured through a stab wound in the right flank. 
The midline incision was closed. Several times during the operation the patient 
vomited fecal fluid. 

Following operation the temperature rose rapidlj- to 10(5° F. ; pulse was 1(50. The 
abdomen presented signs of generalized peritonitis. Supportive measure.s were em- 
ployed, but the patient died twentj'-four hours after operation. An autopsj' was not 
performed. 

Delay in surgical intervention is unquestionablj^ the greatest factor contributing 
to this unfortunate outcome. In this respect, this patient’s historj- is typical of 
many of the mortalities reported. (Juite often this factor is not within the power 
of the surgeon to correct, and this .suggests the need for earlier hospitalization of 
gravid patients presenting any part of the S 3 miptom complex of partial intestinal 
occlusion, particular^' in the presence of an abdominal scar. 

Case 2. — This is a report of intestinal obstruction in pregnancy, due to volvulus. 
According to Kornfield and Daichman onl 3 ' one case of volvulus complicating 
pregnancy had been reported in the United States up to 1934. A rather careful 
search of the literature showed no additional such instance to date. This second 
case seems somewhat unusual in this respect. 

*Read at a meeting- of the Pittsburgh Obstetrical and Gynecological Society, 
December 2, 1940. 
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clinic for treatment of lier vaginitis which showed, however, no improvement fol- 
lowing the use of various antiparasitic preparations and the prescription of an acid 
douche. It is interesting to note that this failure of treatment was apparently due 
to a failure to recognize the necessity for proceeding against the invading parasite 
in both vaginas. The various interns who saw the patient had made a strenuous 
elTort to eradicate the infestation in the larger (left) vagina but had neglected the 
smaller right cavity which acted as a reservoir. After explaining to the patient the 
technical difficulty involved and teaching her to insert a suppository and later the 
douche tip in each side following careful insufflation of each vagina, the vaginitis 
cleared up and with it the discharge. Neither has recurred up to the present time. 

On Oct. 30, 1940, the patient was readmitted to the hospital for further study. 
Under morphine and hyoscine analgesia a pelvic examination was made. The 
vaginal mucosa was noi-mal in appearance; there was no discharge and no vaginitis. 
Bimanual examination disclosed the right vagina to be narrow but deep, admitting 
one finger. The right cervix was about 2 cm. in length, moderately firm and the 
external os closed. The right uterus could be palpated and was carrot-shaped, freely 
movable and apparently about 7 cm. in length. The left vagina admitted two fingers 
easily; the cervix was extremely short, being only a button-like protrusion in the 
vaginal vault. The left uterus could not be definitely outlined. 

A Ferguson speculum was introduced into the right vagina and a soft rubber 
catheter (No. 18), threaded onto a stylet, was passed into the right uterine cavity. 
The Ferguson speculum was then removed and a bivalve speculum placed in the 
left vagina, and an olive-tipped metal cannula was introduced into the left uterine 
cavity. A total of 12 c.c. of an opaque medium was then injected into each cavity 
and an x-ray film was exposed. The roentgenologist’s report reads in part as 
follows, “ — opaque medium is visualized in the peritoneal cavity. There seems to 
be some dilatation of the left tube. The right tube is not well vizualized.” To 
this may be added the remark that the complete duplication of the uterus with 
entire absence of communication between the two cavities is well demonstrated. 
The reason for failure to visualize the right tube, of course, lies in the technical 
difficulty involved in injecting both uteri simultaneously. The size of the right 
vagina and the close proximity of the two cervices would not permit the passage 
of two metal cannulas equipped with olive tips, and some of the injected medium 
had escaped from the right uterus alongside the soft catheter (Fig. 2). 

SUMMARY 

A case of uterus didelphys with complete septate vagina is reported in which 
pregnancy occurring in one uterus was terminated by cesarean section because of 
dystocia. The dystocia was brought about by inability to dislodge the nonpregnant 
uterus which blocked the inlet to the pelvis. 

Pregnancy may have occurred as a result of internal migration of the spermato- 
zoa. This presumption is based on the fact that pregnancy occurred in the right 
uterus while coitus was obviously possible only in the left vagina, there being no 
demonstrable communication between the two vaginas. It is, of course, possible 
that external migration of the sperm from the left to the right vagina may have 
occurred. 

Vaginitis, resulting from trichomonas infestation, was a complicating factor dur- 
ing tlie postoperative period. It was very resistant to treatment until measures 
were taken to insure that not only the insufflation carried out in the clinic but the 
patient ’s self-treatment at home was directed simultaneously to both vaginal cavities. 
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power, 34.3 per cent ; chlorides, 4n3, ing. ; urea, 10.3 mg. ; urinalyses, negative. With 
the administration of morphine and hot abdominal stupes, the paroxysmal character 
of the abdominal pain subsided and the vomiting ceased after six hours. While it 
was felt that this patient probablj' had a partial intestinal obstruction due to post- 
operative adhesions, the appearance of such improvement seemed to warrant a con- 
servative form of management, along with constant and careful observation. Accord- 
ingly, the sedation and hot abdominal stupes were continued and the patient was 
given daily high colonic irrigations. Clear liquids were given by mouth on the second 
day. Improvement continued and she was discharged after four days. A non- 
residue diet was prescribed, and she was seen weelcl 3 ' throughout the remainder of 
her pregnancj’. On several visits attacks of abdominal “cramps” were described, 
each of which had been relieved bj' enemas. 

On Sept. 18, 1938, this patient was readmitted and a third classical cesarean 
section was performed. The Fallopian tubes were ligated, and several intra-ab- 
dominal adhesions involving the uterus, omentum, and small intestine were divided. 
The patient had an afebrile and uncomplicated puerperium. After returning to nor- 
mal life, she continued to have occasional attacks of abdominal pain which, how- 
ever, were relieved within a few hours after taking an enema. Kecentlj’ these at- 
tacks have become much less frequent and much less severe, due in part at least to 
a more careful and intelligent management on the part of the patient. 

Case 4. — Mrs. A. F., aged 26 j'ears, gravida ii, eight and one-half months preg- 
nant, was admitted to the hospital Feb. 3, 1940. She complained of severe i)ain in 
the right side, vomiting, and marked weakness. 

Her pregnancj’ had been uneventful until 5:00 a.m. on the day of admission, when 
she was awakened by a sharp pain in the right lower quadrant, referred to the mid- 
lumbar region. Vomiting followed in two hours, and was repeated five times prior to 
admission. In 1925 she had had an cxploratorj’ laparotomj- because of abdominal 
pain associated with the history of having swallowed a fishbone. Her appendix 
was removed at that time, and she had not complained of anj* abdominal sj'mptoms 
until the onset of the present illness. Her first pregnancy in 1938 was uncompli- 
cated, and terminated in the spontaneous delivery of a normal child. 

Examination showed a moderatel}' obese Avhite female lying in bed, moaning and 
rolling from side to side. She complained of a constant stabbing pain in the right 
lower quadrant and held her right leg flexed upon her abdomen. Her skin was pale 
and moist. Temperature was 97° P. and pulse 100. Tlie abdomen was moderately 
distended, and there was an old irregular right rectus scar, extending from the iliac 
spine to the costal margin. Marked tenderness was present below the angle of the 
incision. Peristalsis was present on the left side and absent on the right. The 
uterus showed no evidence of irritabilitr*. The presenting part was not engaged. 
Fetal heart sounds were 140. The cervix was not dilated nor effaced. The leucocyte 
count was 12,300; polj'morphonuclears, 90 per cent; lymphocytes, 10 per cent; red 
blood count, 3,440,000; Hb., 58 per cent. Chlorides were 363 mg. 

It was felt that this patient had developed a mechanical intestinal obstruction 
due to adhesions at the site of previous laparotomj', and with evidence of impending 
shock, cesarean section with prompt release of the obstruction was indicated. A 
classical cesarean section was performed, using gas-local anesthesia, and a living 
child was obtained. Exploration of the right side of the abdomen, following closure 
of the uterus, revealed numerous fibrous bands and adhesions which, along with 
pressure from the enlarged pregnant uterus, had caused marked distortion of the 
contour of the ascending colon and cecum. At one jioint in the ascending colon a 
moderate-sized fecal impaction was broken up. Then various adhesions and fibrous 
bands were individually clamped, cut, and ligated. Immediately following operation 
the patient was given 500 c.c. of citrated blood, and was placed on the Ochsner 
peritonitis regime. Within the first twenty-four hours postoperatively, she developed 
a marked paralytic ileus, which was managed successful!}' by Wangensteen drainage. 
There was a septic febrile reaction, with the temperature reaching 103° F. and 
pulse 124, on the third day. This fell steadily to normal levels by the sixth day. 
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Mrs. A. S., aged 24 years, gravida i, was admitted April 5, 1929, She was four 
months pregnant. Her chief complaints were nausea, continuous vomiting, and in- 
tense abdominal pain. Seven years previousl 5 '- a right inguinal herniotomy and ap- 
pendectomy had been performed through a single incision. In the past two j-ears 
she had been troubled with constipation. Since the onset of pregnancy this symp- 
tom had become more severe, and she began having periods of nausea and vomiting 
associated witli attacks of abdominal pain. 

All tliese symptoms increased in severity in the two weeks prior to admission, 
and on arrival at the hospital, she was suffering with intense pain, localized to the 
right lower quadrant. There was marked abdominal distention and tympany. The 
lower right side was exquisitely tender. Temperature, pulse, and respirations were 
not elevated. Immediate operation was advised. 

Under spinal anesthesia the abdomen was opened hy a riglit rectus incision. The 
abdominal cavity contained 300 c.c. of thin serosanguineous fluid. The terminal 
ileum was enormously distended. One darkly discolored loop of bowel, measuring 
20 cm. in length, was twisted upon itself at a point 2.5 cm. from the ileocecal valve. 
This twist was easil}' corrected, inasmuch as there were no constricting nor ad- 
joining adhesions. Immediate!}', the gas in the obstructed portion of the bowel 
was liberated, with improvement in the color and appearance of the terminal ileum 
and its mesentery. The uterus, enlarged 6 cm. above the symphysis, showed no 
abnormalities. The abdomen was closed mthout drainage. 

Following operation the abdominal distention subsided. After the fourth day 
the patient was having normal bowel movements. She was discharged on the twenty- 
fifth day. Except for occasional periods of nausea and vomiting, she remained 
well throughout the remainder of her pregnancy, and was delivered by midforceps 
of a normal infant at term. This patient 's subsequent history showed that she re- 
mained free from symptoms suggestive of recurrence of intestinal obstruction. A 
second pregnancy was uneventful throughout. 

A supravaginal hysterectomy was performed eleven years later because of profuse 
metrorrhagia. It was interesting to observe that there were no adhesions involving 
tlie intestinal tract, although a pale firm area of scarring about the ileum at the 
site of the previous volvulus was seen. 

Undoubtedly the time of operation was a very important element in this patient’s 
successful recovery. It is reasonable to assume that further delay may have per- 
mitted irreversible damage to the twisted loop of bowel, altering definitely her 
postoperative course. 

Case 3. — The following is a report of partial intestinal obstruction occurring 
in pregnancy, which, with careful observation, was amenable to conservative man- 
agement : 

Mrs. C. D., aged 2G years, gravida v, was admitted July 26, 1938. She Was 
six and one-half months pregnant and complained of severe cramplike abdominal 
pains, nausea, and vomiting. Her past medical history showed that in addition to 
two abortions she had liad two classical cesarean sections, one in 1934 and the sec- 
ond in 1935. Each section had been indicated because of a cephalopelvic dispropor- 
tion, and at each operation the abdomen had been entered through a left rectus in- 
cision. There was no history of sepsis following the termination of each of these 
four pregnancies, and the period of convalescence had in each instance been un- 
complicated. 

To this patient the appearance of abdominal pain, nausea, and vomiting of such 
seventy in the latter months of pregnancy was an entirely new and unprecedented 
occurrence. Shortly after admission the abdominal pain became localized to the left 
side. Examination at this time disclosed a moderately distended abdomen. There 
was marked tenderness over the left lower quadrant and the abdominal muscles were 
tense. Peristalsis was not prominent but there was an occasional loud gurgle sug- 
gestive of fluid in the presence of trapped gas. The uterus was relaxed and the 
fetal heart rate was 140. The temperature was 100; pulse, 104; white blood count, 
1,400 with 70 per cent polymorphonuclears; 24 per cent lymphocytes; CO, combining 
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In retrospect, tins patient’s first attacks of pain were probably due to an attack 
of acute appendicitis which went on to rupture and abscess formation. Fortunately, 
the patient was able to wall off this infection satisfactorily, and even further to 
acquire a degree of immunity to organisms within the abscess. The absence of fever 
and leucocytosis were probably important reasons for not suspecting an infectious 
process. 

This case also illustrates that conservative management of partial intestinal 
occlusion may be employed to excellent advantage. It serves to show, however, that 
constant observation, preferably with hospitalization, is extremely important if the 
patient is to receive the benefit of prompt surgical intervention when it is indicated. 
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CALCIFIED PIBROMYOJIAS 

Report of 4 Cases 

Wray J. Tomlinson, M.D., and T. Kerr Laird, M.D,, 
MONTGOKiERY, W. Ya. 

(From the Laird Memorial Hospital) 

S INCE the reports of Peacocki and IVang,2 there has been no mention of calcified 
fibromyomas in the available literature. During the last eight months (January 
to October, 1940) we have encountered 4 cases presenting calcification occurring in 
fibromyomas. During this period of time 23 hysterectomies were performed in which 
fibromyomas were the operative indication in 20, carcinoma of fundus in 1, and 
diffuse endometrial polyps in the other 2 cases. 

A consideration of the 4 cases showing calcified fibromyomas is in order, and the 
case reports are herewith gjven: 

Case 1. — M. F., colored, female, widow, aged 52 years, gravida 0, was admitted 
to the hospital wdth the chief complaint of abdominal pain. Pain began twenty- 
four hours before admission without prodromal symptoms. The onset was sudden, 
forcing the patient to lie down because of a “faint feeling.’’ This was followed 
by a chill, abdominal enlargement, with exquisite abdominal tenderness, nausea, 
and vomiting following intake of food or fluid. In the past histor}' the patient 
was seen at the age of 48 years -with fibromyomas of the uterus, causing pain in 
the right flank; surgical intervention was refused at that time. Physical examina- 
tion on this admission revealed an obese negro female with a temperature of 99.2° 
F., pulse 76, respirations 20, and blood pressure 194/100. The heart w’as enlarged, 
with the left border dullness being 2 cm. to the left of the midclavicular line, and 
there was a soft systolic murmur over the apex. 

The abdomen was obese and there was exquisite tenderness with rebound phe- 
nomenon throughout. There was a hard tumor mass palpable in the left hypo- 
chondrium which was not movable. Pelvic examination revealed the pelvis filled 
with a hard nodular tumor mass. The white blood count was 14,300 with 6 stabs, 
80 neutrophiles, 8 monocytes, and 6 IjTuphocytes. Sedimentation time was 46 and 
80 mm. for the first and second hours, respectivelj'. At operation a large, extremely 
firm mass, measuring 18 cm. in diameter, was found lying in the left mid-abdomen, 
and when delivered was attached by a pedicle 10 cm. in length to the uterus at the 
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Enemas were effectual, with return to normal evacuation on tlic eighth clay. The 
remaining postoperative course was uneventful. 

The fifth case is interesting in that at operation an old appendiceal ab-scess was 
encountered, which had not been suspected, although the patient had been under ob- 
servation for several weeks. 

Mrs. C. H., a colored female, aged 35 years, gravida vi, seven and one-half months 
pregnant, was admitted to the hospital July 17, 1940. She was suffering with in- 
termittent attacks of midabdominal pain, which she insisted on associating with a 
bad fall four weeks previously. At a local hospital the abdominal pains, at that 
time, and on subsequent visits were dismissed as being due to pressure from the 
enlarged pregnant uterus. The abdominal pains continued and she began to vomit. 
Distention and obstipation followed. At the time of admission she had passed no 
formed stool for two weeks. Recently she had had diarrhea with passage of con- 
siderable flatus. 

Her past medical history disclosed that she had been given two courses of anti- 
syphilitic therapj'. There had been one miscarriage and four full-term pregnancies, 
all terminating normally. 

On examination the abdomen was markedlj' distended and tympanitic. Peristalsis 
was quiet except for an occasional rush, which was then associated with pain, and 
definite tenderness, localized to the niidline just above the umbilicus. The uterus was 
not contracting. The fetal heart sounds were 144. The initial laboratory work 
showed red blood count, 3,160,000; Hb., 63 per cent; white blood count, 7,500; 
polymorphonuclears, 63 per cent; lymphocytes, 37 per cent; nonprotein nitrogen, 
27.5 mg.; sugar, 71 mg.; chlorides, 462 mg.; sedimentation time, 10 minutes, CO. 
combining power, 45.7 per cent; serology, negative; urinalyses, negative. It was 
felt that this patient had a partial intestinal obstruction, mechanical in type, with 
the etiology obscure. 

She was given morphine at regular intervals, 2,000 c.c. of 5 per cent glucose in 
normal saline by vein daily, frequently repeated tidal wave enemas, hot abdominal 
stupes, and nothing by mouth. Within forty-eight hours definite improvement was 
noted. The distention became less and the vomiting ceased. After four days she 
was passing large quantities of liquid stool and was given a soft nonresidue diet. 

Two weeks after admission a gastrointestinal series showed a partial bowel ob- 
struction in the midileum, probably due to adhesions. Repeated blood counts showed 
no evidence of leucocytosis. There had been no elevation of temperature or pulse. 

Twenty-nine days after admission the patient ’s membranes ruptured spon- 
taneously, and after an hour and sixteen minutes of fairly hard contractions, she was 
delivered spontaneously of a normal four and one-half pound living infant. An 
afebrile post-partum course ensued. 

On the twelfth post-partum day, a severe pain appeared in her right lower quad- 
rant, followed by a steadily increasing abdominal distention, as well as a rather 
marked nausea and a mild degree of shock. There was marked tenderness in the 
right lower quadrant. As these signs and symptoms persisted with increasing 
severity, laparotomy was advised. 

On opening the abdominal cavity, an old appendiceal abscess was encountered, 
extending from the cecum along the right side of the pelvic cavity to the cul-de-sac. 
One fecalith was found. There were adhesions of small bowel to the abscess, and 
in several places the small bowel was sharply angulated, forming a partial obstruc- 
tion. The right Fallopian tube was enlarged and adherent to the mass. The ap- 
pendix was not located. The adhesions were separated to relieve the obstruction, and 
the right Fallopian tube was removed. Three drains were placed in the abdomen 
before closure. 

The patient was placed on peritonitis regime. She maintained a temperature near 
101° F. with a pulse of 100 until the ninth day when the temperature and pulse 
returned to normal following removal of the drains. After the sixth postoperative 
day, she retained a soft diet and had normal bowel movements. She was discharged 
from the hospital Sept. 22, 1940, after sixty-seven days of hospitalization. Her 
condition was very good. 
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Case 3— S. W., a colored female, 35 years of age, gravida iii, para i, was ad- 
mitted to the hospital because of menorrhagia and metrorrhagia, lower abdominal 
pain, and backache. These symptoms have been present intermittently the last two 
years. Past history reveals that two years before patient had a hard palpable 
uterine tumor reaching to the umbilicus, causing pain and tenderness in both adnexa 
on palpation. Examination on this admission revealed a well-nourished, colored 
female, whose only positive findings were in the abdomen. Here a nodular, firm 
mass was palpable, reacliing midway between the umbilicus and xiplioid process. 
There were no other palpable masses. Pelvic examination revealed the cervix dis- 
placed forward and the uterus involved in tlie large abdominal mass described 
above. This mass was wedged into the pelvis but was movable. The adnexa were 
not palpable. Urinal 3 -sis was within normal limits. Ilematologic .survey revealed 
a hemoglobin of 7 Gm. and 2,500,000 erythrocytes. Sedimentation rate was 26 
and 56 mm. for the first and second hours, rcspectivelj'. Kahn was 0-0-0. Follow- 
ing transfusions a supracervical panhj'stercetomy was performed, bilateral salpingo- 
oophoritis being present. The postoperative course was somewhat stormj-, with the 
patient developing right bronchopneumonia on the fifth postoperative day. She was 
discharged from the hospital twenty daj’s postoperatively. 

Pathologic Description. — Gross: Specimen consisted of a markedlj' enlarged, 
deformed uterus with both tubes and ovaries attached. The uterus roughlj- covered 
an area of 30 cm, in diameter and was so twisted and distorted by multiple fibroids 
that it was impossible to obtain accurate measurements. The fibroids were intra- 
mural, submucous, subserosal, and pedunculated. They varied from millet seed to 
11 cm. in diameter. On sectioning there were two intramural fibroids which showed 
deposits of calcium around their peripheries and scattered indiscriminateh- through 
the centers. These measured, respectively, 3 and S cm. in diameter. The endo- 
metrial cavity had lost its normal outline and was encroached upon bj* numerous 
fibroids. The lining endometrium showed scattered hemorrhages but no poh'ps were 
seen. The Fallopian tubes showed marked stretcliing, kinking, and distortion by 
virtue of the growth of fibroids. The ovaries were bound to the tubes by fibrous 
tissue and showed small cysts beneath the surface. No’ corpora lutea were seen. 
Microscopic: Sections were composed of large masses of fibrous tissue, running in 
varying directions and cut on different planes. Scattered throughout were frag- 
ments of muscle cells. The areas of fibrous tissue proliferation were encapsulated 
and at the periphery^ showed large areas of hyaline degeneration in which there 
occurred a deposition of calcium material. There was no uniformity of pattern 
demonstrable in the calcium deposits after thorough study. At first glance it ap- 
peared to be deposited in cartilaginous tissue ; however, .further studj- showed that 
the lacunaelike formations were the results of the surrounding hyalinized fibrous 
tissue, shrinking from the occasional!}' recognizable fibroblast nuclei. There was no 
histologic evidence of malignancy seen in the sections studied. Sections of the 
uterus with endometrium attached showed endometrial hyperplasia with small cyst 
formation. The endometrium overlying the fibroids showed atrophy with edema 
and hemorrhages. Sections of Fallopian tubes showed the classical chronic ob- 
literative salpingitis. The ovary showed numerous small follicular cysts and a 
thick covering membrane. No corpus luteum cysts were seen. Diagnosis: Multiple 
uterine fibromyomas, calcification, chronic salpingitis, chronic oophoritis, follicular 
cysts, endometrial hyperplasia, endometrial atrophy (pressure). 

Case 4. — H. H., white female, aged 45 years, gravida iv, para iv, was admitted 
w’itli chief complaint of vaginal bleeding. This bleeding had been present for the 
past year with periods lasting two to three weeks and causing great weakness. 
The past history was negative. Patient was married and had four children, the 
oldest 26 years and the youngest 12 years of age. Examination was essentially 
negative with the exception of the pelvis. Pelvic examination revealed the uterus 
enlarged, smooth, and hard, filling the pelvic outlet. The adnexa could not be out- 
lined. The cervix showed bilateral tears. Urinalysis was within normal limits and 
hemograms revealed 8 Gm. of hemoglobin with 3,670,000 erythrocytes. Sedimenta- 
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riglit broad ligament. The pedicle was twisted and bad caused some torsion of the 
uterine fundus, and the uterus and fundus were surrounded by omentum. Tlie 
adnc.va were normal to gross examination. Because of tlie patient's Jiyperten.sion, 
a subtotal hysterectomy was deemed inadvisable and the tumor witli the pedicle 
was removed. Patient was discharged fifteen days later, following an uneventful 
postoperative course. 

Pathologic Description. — Gross: Specimen consisted of a mass of hemorrhagic, 
irregular, nodular, stony-hard tissue, measuring 19 cm. in diameter. There was a 
mesenteric adhesion and a twisted 2 cm. pedicle attached. On sawing through the 
mass, it was composed of dense, hemorrhagic fibrous tissue with calcium deposits 
scattered throughout. Prior to sectioning, x-rays were taken showing a diffuse cal- 
cification. Microscopic: Sections consisted of hyalinized fibrous tissue, containing 
large amounts of calcium deposited throughout. Scanty traces of muscle tissue 
were seen, and there was marked extravasation of blood in some areas. The vascular 
supply was interesting in that the vessels were surrounded by calcium deposits fre- 
quently. The vessels were, however, patent, being gorged with erythrocytes now. 
In areas capillarj' rupture was seen accounting for the hemorrhage visible grossly. 
There was no histologic evidence of malignancy or organized bone formation. 
Diagnosis: Uterine fibroinyoma, pedunculated, calcified, twisted. 

Case 2. — E. J., colored, female, aged 52 years, gravida ii, para ii, was admitted 
with pain in the lower right quadrant of the abdomen. It was accompanied by 
nausea and vomiting on two occasions. Pain was described as being severe, inter- 
mittent, and there was residual tenderness in the lower right quadrant and right 
flank. There were no urinary symptoms. Past medical history: Twelve years prior 
to admission the patient was seen in this clinic at which time she had acute pelvic 
inflammatory disease with a 3-plus Wassermann reaction. Menses ceased six years 
ago without difliculty. Physical examination revealed temperature 99.'0° F., pulse 
88, respirations 16, and blood pressure 150/90. Examination was essentially nega- 
tive, with the exception of the abdomen which was protuberant, particularly in the 
lower portion. There was marked tenderness in the lower right quadrant and over 
the right flank. There was no tenderness in either costovertebral angle. Rebound 
tenderness was referred to the lower right quadrant; there was no muscle rigidity. 
Pelvic examination showed a lacerated, eroded cervix. The fundus of the uterus 
could not be definitely outlined although no masses were palpable. Motion of the 
cervix caused no pain. Urinalysis was essentially negative. White blood count 
was 11,600 with 9 stabs, 50 neutrophiles, 35 lymphocytes, 5 monocytes, and 1 
basophile. Sedimentation rate was 17 and 40 mm. for the first and second hours, 
respectively. Kahn was 3-2-2. Patient was operated upon three hours after admis- 
sion, and the appendix, when delivered, showed no gross abnormality. Limited 
exploration was, carried out through the incision, and a pedunculated, subserous, 
uterine fibroma the size of a golf ball was found on the right side which was re- 
moved.- Patient was discharged eight days later following an uneventful con- 
valescence. 

Pathologic Description. — Gross: Specimen consisted of a round mass of fibrous 
and muscle tissue, measuring 3.5 by 3 cm. It showed at one point a break in the 
continuity of the serosal covering which resembled the point of amputation. To 
palpation it was generally doughy, resilient, and palpable witliin its substance were 
numerous, hard calcified areas. On sectioning, the cut surface was arranged in 
whorls and bundles whose centers were chalky yellow and hard, gritty to palpation. 
There were no areas of hemorrhage or liquefaction seen grossly. Microscopic: 
Sections consisted of muscle and fibrous tissue arranged in bands and bundles cut 
m varying planes. The vascular supply to this structure was rather small and the 
vessels showed intimal proliferation and occlusion in areas. There were large areas 
of fibrous tissue, containing lacunaelike structures around which were seen deposits 
of calcium. These represented viable fibroblast nuclei whose cytoplasm had for tlie 
most part undergone ■ collagenous and hyaline changes with calcium deposition oc- 
curring there. In the sections studied there was no histologic evidence of malignant 
degeneration. Diagnosis; Subserous. pedunculated fibromyoma, calcification. 
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symptoms inasmuch as acute interstitial hemorrhage is seen in the sections, yet no 
muscle cells and only a few scattered fibroblast cells are seen. By far the greatest 
portions of the sections are composed of deposits of calcium in an indeterminate 
supporting stroma. This stroma in the immediate vicinity of the now thrombosed 
arteries and veins assumes the character of acellular fibrous tissue resembling that 



Fig. 1. — Early fibroblast proliferation causing compression and atrophy of the muscle 
cells. Note the Intact vascular supply. 



Pig. 2. — Fibroblast cells showing condensation and formation of collagen which in areas 

shows early hyaline changes. 

seen in keloids. This is interesting in view of the finding of 3 of the cases of cal- 
cified fibroids occurring in negroes. None of the above cases show external evidence 
of keloid formation and in our experience here we have encountered only one case 
of keloid formation occurring in conjunction with fibromyoma of the uterus. 












TOMLINSON AND LAffiD; CALCIFIED FIBROMYOMAS 


897 


tion rate was IS and 42 nun., first and second hours, respectively. Serology was 
0 . 0 - 0 . She was given preoperative transfusions of blood, and a supracervical 
liysterectomy was performed. The adnexa were grossly normal. The postopera- 
tive course was uneventful, and the patient was discharged eleven days post- 
opcratively. 

Pathologic Description. — Gross: Specimen consisted of uterus, containing a low 
uterine fibroid. The uterus and fibroid measured 20 by IS by 10 cm. On sectioning 
the endometrial cavity was distorted and compressed by the low uterine fibroid, and 
the lining endometrium was hemorrhagic. There were no polyps seen grossly. Sec- 
tioning of the fibroid showed a 1.5 cm. well-circumscribed area of calcification. 
Tliere was no other gross evidence of retrograde change seen. Microscopic: Sec- 
tions of uterus with endometrium attached were taken through the point where the 
fibroids were compressing the endometrial cavity and showed marked stretching of 
the endometrium and narrowing of the layer, the whole being accompanied by edema 
and scattered, diffuse hemorrhages. Tlie endometrium was atrophic here, although 
in other areas it was in the late secretory phase, showing occasional scattered basal 
cyst formations. Sections of fibroids revealed classical bands and bundles of fibrous 
tissue cut on varying planes. In the area described grossly as being partially cal- 
cified, tliere was seen to be a hyaline degeneration of the collagenous fibrous tissue 
with deposition of calcium indiscriminately throughout this area. There was no 
evidence of osteogenesis. Diagnosis: Uterine fibroids with calcification, late secretory 
endometrium, endometrial cysts. 

DISCUSSION 

The average age of these patients varied from 35 to 46 years. Three of them 
wore negroes; 1, although married, had never been pregnant, the other 3 had 
had 2, 3, and 4 pregnancies, respectively. One of the patients showed chronic sal- 
pingitis and chronic oophoritis with follicular cysts. Two of the patients had nor- 
mal adnexa, and in the other patient the adnexa could not be explored due to the 
limited surgical incision. Bleeding and pain were marked symptoms in the 2 
patients showing intramural fibroids with calcification. In the 2 cases of peduncu- 
lated fibroids, there was no bleeding, and in 1 case (M. F.) there was pain which 
was probably due to torsion of the uterine body; a case similar in some respects to 
this one was reported by Roberts.s The other patient (E. J.) had unexplained, 
right-sided pain, which did not recur postoperatively, although no gross lesions 
were found in the abdomen that could in any way account for the symptoms. The 
fibromyoma was removed incidental to appendectomy which on gross and histo- 
logic examination was normal. 

In studying the histologj' of the fibromyomas from those showing little or no 
retrograde changes to the one (M. P.) showing almost complete calcification, one is 
impressed by the sequence of changes as portrayed in sections taken from various 
lesions. The earliest change is one of proliferation of fibroblast cells between the 
muscle cells, causing minor compression and atrophy of the muscle cells (Eig. 1). 
In other areas of the same section one finds almost complete absence of muscle 
cells and a marked condensation of the fibroblast cells whidi in areas assume a 
collagenous aspect (Fig. 2). Careful scrutiny of the vessels in this re^on reveals 
no evidence of occlusion or destruction. The next change encountered is one of 
hyalinization of the collagenous bundles and dense fibrous tissue with the loss of the 
small interstitial capillaries and venules, tliis being followed by the deposition of 
calcium in the intensely hyalinized areas and occurring without any apparent rela- 
tionship to the larger vessels. The lesions are found immediately surrounding the 
arteries and also at considerable distances from the visible arteries in the sections. 
The arterial wall in the majority of instances shows no remarkable medial or intimal 
changes. The deposition of calcium, once established, could not be seen to be de- 
pendent upon any local condition, occurring as it does scattered throughout the 
liyalinized collagenous tissue, and in places so surrounding viable fibroblast nuclei 
that at first glance they give the appearance of lacunae formation. In one case 
(M. F.) the vascular supply must have been adequate up to the onset of the acute 
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sible until the vertex was dislodged and pressure removed from the urethra by 
vaginal manipulation. The cer^dx was now found to be about 7 cm. dilated. A 
thick anterior lip of cervix was incarcerated between the head and the symphysis. 
The cervix was forced above the symphj’sis after displacing the vertex. With this 
manipulation, a small amount of foul smelling meconium-stained amniotic fluid 
escaped. 

Twenty-four hours after admission contractions were weak and infrequent. Labor 
was stimulated by minim doses of pitocin. A few hours after the pitocin had been 
given the patient became quite dj’spneic. Ecspirations were quite deep and 52 per 
minute. The marked costovertebral tenderness persisted. Intravenous Hartman’s 
solution alternately with glucose was given. Twenty-nine hours after admission 
she was having strong uterine contractions and the vertex was distending the 
perineum. While preparing the patient for delivery, contractions stopped again. A 
vaginal examination revealed vertex in A.P. diameter and no cervix palpable. 
Pressure on fundus was not sufiicient to force vertex over the scarred perineum. A 
pudendal nerve block was done and forceps were applied. By intermittent tractions 
the vertex was brought over the perineum without doing an episiotomy through the 
scarred perineum. The forceps were not removed until after the head was delivered. 
Following the delivery of the shoulders and with the delivery of the trunk, a small 
piece of tissue protruded through the vagina. 

A foul smelling stillborn male infant weighing C pounds 12 ounces was delivered. 
The placenta was expressed from the vagina twenty minutes later. During the 
third stage of labor, an estimated blood loss of about 500 c.e. was sustained. The 
uterus contracted well following administration of intravenous ergometrine. Follow- 
ing delivery of the placenta, a long loop of tissue was seen protruding through the 
vagina. Examination by palpation revealed it to be attached to the cervix posteriorly, 
and with the palpation one end came free. Because of the infected field, the attached 
end was tied off at the base and the remainder cut free. No further bleeding re- 
sulted. 

The detached cervical tissue was 27 cm. long and 2.5 cm. wide. It had a raw 
purplish red appearance. The border representing the external os was rather smooth 
while the detached border was irregular. Microscopic examination showed marked 
extravasation of blood into the tissue substance. Tliere was little cellular structure 
present, and only in an occasional area was any glandular structure found. 

After delivery the patient was given a transfusion of 400 c.c. of blood. 

On the first post-partum day, she was stuperous, respirations 40 per minute ; pulse, 
104 and of good quality; and temperature, 102.4° F. An x-ray of the chest re- 
vealed small areas that were interpreted as infarcts or atelectasis. Oxygen was 
given by nasal catheter. 

The patient was critically ill for four days and then began to improve slowly. 
On Sept. 2, 1939, a repeat x-ray of the chest showed clearing of the areas previously 
involved. Treatment for the most part was supportive, involving fluids, transfusions, 
and oxygen. Eighty grains of sulfanilamide were given for two days, and then re- 
duced to 60 gr. for two days, but then discontinued because of marked anemia. 

Three weeks after admission the patient was well enough to be discharged. 
Speculum examination revealed a nonsymptomatic rectovaginal fistula on the left 
wall of the vagina about 1 cm. above the mucocutaneous junction. The cervix was 
raw in appearance, bled easily, and ■was practically flush with the vaginal vault. The 
posterior lip presented three linear grooves running anteroposteriorly. The fundus 
was about 3 cm. above the symphj^sis. 

The patient was seen again six weeks later, at which time the cervix looked 
scarred and gray and still bled very easily. Skin tests revealed negative tuberculin 
and Ducrey reactions. Frei reaction remained positive for ten days. She attended 
a venereal disease clinic regularly where she was given sulfanilamide. 

The patient presented herself at the prenatal clinic on June 17, 1940, with the 
history of amenorrhea since Feb. 18, 1940. Examination of the abdomen revealed 
a soft tumor mass arising from the pelvis and extending to within 5 cm. of the 
umbilicus. Vaginal examination revealed this to be a pregnant uterus. The cervix 
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It is seen from the above that no common denominator for the determination of 
the degenerative changes of calcification can be arrived at in an analysis of the 
predominating signs and symptoms or in an examination of the pathologic findings 
of these four cases. 

SUMMARY 

1. Four cases of calcified fibromyomas are presented. Two cases (pedunculated 
subserosal) presented signs and symptoms of an acute surgical abdomen. Two 
cases (intramural) were found in routine pathologic examination and presented the 
usual symptomatology of fibromyomas. 

2. The calcium deposition centers predominantly in areas where collagen has 
become partially hyalinized regardless of the condition of the vascular supply. 
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ANNULAR DETACHMENT OF THE CERVIX 
Julius R. Epstein, M.D., Washington, D. C. 

(From the Department of Obstetrics a7id Gynecology, Gallinger Municipal Hospital) 

S pontaneous amputation of the cervix is a rather infrequent complication of 
labor. The literature reveals only 32 cases, and of these, only 3 are reported 
in American periodicals. This is a case of spontaneous cervical amputation in 
which the patient recovered after a prolonged convalescence, and fourteen months 
later delivered a normal premature infant in the thirty-third week of gestation. 

History. — A. C., a colored primipara, 30 years of age, was admitted to Gallinger 
Hospital on Aug. 24, 1939, after having had an irregular t}q)e of labor for about 
twenty-one hours. She had a hard chill about four hours before admission. Mem- 
branes had ruptured seven hours before admission. Last period began on Oct. 6, 
1938, making the expected date of confinement July 13, 1939. She had attended 
prenatal clinic regularly since her sixth month of pregnancy and had received 
antisyphilitic therapy. She had had a rectal stricture for the past several years 
which had been dilated on two occasions, and on admission she gave no history of 
difliculty with bowel action. 

Physical Examination. — Temperature was 101.2° P. ; pulse, 104; and blood 
pressure, 130/80. Her skin felt hot and dry. The abdomen revealed a uterus 
at term undergoing regular firm contractions every fifteen minutes, lasting only 
a few seconds. The infant was in L.O.T. position with fetal heart sounds in 
L.L.Q., 164 per minute. The head was well engaged. Marked right costovertebral 
tenderness was present. Examination of the perineum revealed marked scarring 
and induration. 

Eectal examination revealed a stricture about 4 cm. above the sphincter which 
had an orifice of about 2 cm. On vaginal examination the vertex was found in 
L.O.T. position. Cervix was thick and 4 cm. dilated. Diagnoses of lymphopathia 
venereum with rectal stricture, right pyelitis, and term pregnancy were made. 

Laboratory Data. — ^Blood count revealed Hg 40 per cent (Newcomer) : red 
count, 3,300,000; white count, 20,000. Urinalysis showed 3+ albumin, numerous 
white blood cells, and a few granular casts. A positive Frei reaction was ob- 
tained. 

Hrogrcss. — ^Patient was given intravenous glucose and morphine, and an hour after 
admission she had a hard shaking chill and became quite dyspneic, but improved 
with further morphine sedation. Eight hours after admission the patient was out of 
labor and resting fairly comfortably. Fifteen, hours after admission her bladder 
vas quite distended and no fetal heart could be heard. Catheterization was impos- 
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size. One lobe was located centrallj', over the internal os, while the other lobe was 
situated over the right anterior lateral Surface of the uterus in the lower uterine 
segment. The umbilical cord was centrallj’’ attached to the centrally located lobe 
and there were several blood vessels traversing the distance between the two lobes. 
The patient ran a fairly comfortable postoperative course, the temperature fluctuat- 
ing between 100° and 101° F. up to the ninth postoperative day, and then returning 
to normal. She was discharged on October 20, 14 days po.stoperatively, in good con- 
dition, witli a healthy female infant. 


MISSED ABORTION, WITH A NEGATIVE PRIED]\'IAN TEST, 
FOLLOWING MADLENER OPERATION 

George A. Williams, M.D., and B. L. Shackleford, M.D., 

Atlanta, Ga. 

(From the Steiner Clinic) 

F ailure of an approved type of sterilization operation which has been properly 
performed is always of interest. IVhen the pregnancy also involves diagnostic 
difficulties such as lack of subjective symptoms and a negative Friedman test, it 
probably warrants reporting. 

A white woman, aged 27 years, gravida iii, para iv, was referred to Steiner 
Clinic by her physician, who suspected a fibromyomatous uterus with irregular 
bleeding. Her family history was of no significance, except one sister was in an 
institution for the feeble-minded. Menstruation began at the age of 14, was 
of the twenty-eight-day type, and lasted four days without unusual discomfort. 
Her first pregnancy in February, 1935, resulted in the birth of normal triplets. 
The second pregnancy was complicated by placenta previa with hemorrhage and 
was terminated by one of us (B. L. S.) by a classical cesarean section at Georgia 
Baptist Hospital in October, 1939. A Madlenor operation was done on both tubes, 
using silk ligatures, and her convalescence was uneventful. 

Her last normal menstrual period occurred about six months ago. There had 
been no period of amenorrhea, but she had experienced irregular bleeding varying in 
amount from “spotting” to a rather steady flow with only an occasional interval 
of a few days. There was no pain, change in appetite, breast signs, or increased 
frequency of urination. Slight nausea had been present for the past six weeks. 

Examination showed nothing of interest except in the abdomen and pelvis. 
The low right paramedian scar was intact. A nontender, slightly movable mass 
arose from the pelvis and reached the abdominal wall about 7 cm. above the 
symphysis pubis. Bimanual examination showed a parous outlet with good muscular 
support. The urethra and Bartholinian glands were normal. The vagina contained 
a moderate amount of sanguinomucoid discharge which issued from the cervix. 
The cervix was soft and patulous and pointed toward the introitus. The uterus 
was enlarged to about 10 by 12 cm. and of somewhat softer than normal con- 
sistency. The adnexa could not be palpated and there was no tenderness in the 
fornices. 

A diagnosis of pregnancy with threatened abortion was made but the patient 
demurred on account of the lack of subjective sj’mptoms which had been quite 
pronounced in her previous pregnancies. A Friedman test was then done using 
two 7.5 c.c. doses of concentrated urine. Laparotomy on the rabbit at thirty-six 
hours was definitely negative (both ovaries studded with mature but unruptured 
follicles). The blood sedimentation rate, blood count, urinalj'sis, and Kahn test 
were normal. In view of the diagnostic evidence against pregnancy, laparotomy 
was advised. 

At operation on Aug. 15, 1940 (G. A. W.), the uterus and abdominal scars 
were found to be adherent and loops of small intestine and omentum were attached 
to each side. The uterus was the size and consistency of a three months’ pregnancy 
but was of nongravid appearance. No corpus luteum or mature follicles could be 
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was firm and irregular and flush with the vaginal vault. Her pelvic measurements 
were I.S. 24 cm., I.C. 26 cm., E.C. 19 cm., and D.C. not reached. Outlet was ample. 

The patient reported to prenatal clinic regularly. She was admitted into the 
hospital Oct. 3, 1940, having been in intermittent labor for a period of fifty hours, 
witli a history of ruptured membranes fifteen hours prior to admission. She was 
thirty-three weeks pregnant. Five and one-half hours after admission, a boy infant 
weighing 3 pounds 9 ounces was delivered as a footling breech. Labor and delivery 
were vincomplicated and the infant was in good condition. She was discharged 
in good condition after a normal post-partum course. Urinalysis on admission re- 
vealed 3-f albumin, and numerous pus cells and hyaline and granular casts. She had 
no urinary symptoms. On discharge hyaline and granular casts were still present. 
The blood picture and chemistry were normal as was the kidney dilution and con- 
centration test. 
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CENTRAL PLACENTA PREVIA WITH ACCESSORY LOBE 

Samuel L. Siegler, M.D., F.A.C.S., and Julius J. Sachs, B.A., M.D. 

Brooklyn, N. Y. 

(From the Obstetrical Service of Brooklyn Women’s Eospital) 

W E ARE presenting a rather rare anomaly of the placenta, the association of 
central placenta previa with placenta succenturiate. lYe have been unable to 
find a similar case in the literature. 

B. L., a 26-year-old primipara, was admitted on Oct. 5, 1940, with a history' of mod- 
erate vaginal bleeding, unassociated with pain, for the week prior to admission. 
Her last menstrual period was Jan. 11, 1940, and the expected date of confinement 
was Oct. 18, 1940. The patient had been married for five years, but had never been 
pregnant previously, despite the fact that she used no contraceptive measures. The 
cause of the sterility was found, upon investigation, to be due to a spermatozoal 
deficiencj' in her marital partner. The present pregnanej^ had been induced bj' 
artificial insemination of a donor’s semen on her calculated ovulatory date, which 
occurred approximately between January 22 and January 24, as estimated by basal 
bodj' temperatures and vaginal smears. Past medical and surgical historj' were 
essentially negative. The ante-partum course was normal. Membranes w'ere intact. 

Admission examination revealed a uterus enlarged to the size of a thirty-eight 
Weeks' gestation, which contained a full-term fetus in the right occipitoposterior 
position. The fetal heart was in the right lower quadrant, with a rate of 140 and 
was regular. On rectal examination, the cervix vras found to be one finger dilated. 
The vertex was high above the pelvic brim. During the examination, blood con- 
tinued to ooze in small amounts from the vagina, and the patient was considered 
not to be in labor. Subsequent rectal examination showed a soft, thickened mass 
overij-ing the lower posterior position of the cervix. X-raj^ examination showed, 
after the instillation of sodium iodide into the urinar 3 ' bladder, a wide spacing be- 
tween the presenting fetal head and the concave superior border of the bladder, 
suggesting a central placenta previa. On the basis of this radiographic evidence, 
substantiating clinical impressions, abdominal termination of the pregnancy was 
deemed necessar 3 ’. 

On October 6, a low-flap transverse cesarean section was performed under local 
anesthesia and a living female infant, weighing 6 pounds 4 ounces was delivered. 
The placenta was found to consist of two distinct lobes of approximately the same 



DIAPHRAGMATIC HERNIA COMPLICATING THE 
PUERPERIUM* 

S. T. DeLee, M.D., AND B. I. Gilson, M.D., Chicago, III. 

(From the Services of the Chicago Maternity Center) 

A HEENIA tlirougli tlic diaphragm occurs rarely, but, due to the position of the 
abnormal opening, is much more likely to be exposed to the force of increased 
abdominal pressure in labor than is an inguinal hernia, which is protected by the 
bulk of the uterus. This combination of diaphragmatic hernia and the immediate 
puerperium is sufficiently uncommon to merit the report of the following case: 
(An exhaustive survey of the literature brouglit to light only a single reference 
in the Journal of the American Medical Association of 1937 under “Query and 
Minor Note,” the case of a doctor’s wife whose labor and puerperium were compli- 
cated by herniation into the thorax of one-fourth of her stomach.) 

Our patient, a 20-year-old white gravida ii, first presented herself when three and 
one-half months pregnant. Her last normal menstrual period was on Aug. 25, 1939. 
She was considered to be at term on June 2, 1940. The pertinent history obtained 
was a right inguinal herniorrhaphy at Billings Hospital in 1938, four months fol- 
lowing a normal spontaneous delivery at Chicago Lying-in Hospital. Physical 
examination was essentially negative; IVassermann reaction was negative. Her 
pregnancy, which was of forty-three weeks’ duration, was marked by excessive weight 
gain (29.5 pounds) and albuminuria. The labor came on June 27, 1940 and after 
thirteen and one-third hours tenninated spontaneously in the birth of a 9-pound 
female baby. A midline, second degree laceration was repaired under pudendal block 
anesthesia. 

Immediately after delivery, the patient complained of left upper quadrant pain 
but was otherwise comfortable and in good condition. For the next seventeen hours 
she had mild lower abdominal pains, at the end of which time her pulse, temperature, 
respirations, and blood pressure were normal. Nothing unusual was detected by care- 
ful physical examination. When next seen, about sixteen hours later, she complained 
of severe left upper and lower quadrant colickj' pains, of having vomited 5 or C times, 
and of obstipation. Physical examination was again negative and her pulse, tempera- 
ture, and respirations were still normal. The possibility of an intestinal obstruction 
was suggested. The patient was closely rvatched. Early on the third post-partum 
day about fifty-some hours after delivery, with temperature 98. G° F. and pulse 100, 
signs developed which led to a clear-cut diagnosis. There were left-sided abdominal 
pains, tenderness, and slight distention. Examination of the chest revealed 
diminished diaphragmatic excursions and decreased breath sounds on the left. 
Typically intestinal borborygmus was heard high in the left axilla. The vomiting 
had ceased but the obstipation remained. The patient was admitted to the Cliicago 
Memorial Hospital on July 1, 1940, with the diagnosis of intestinal obstruction on 
the basis of left-sided diaphragmatic hernia. 

She was given fluids parenterally, and her symptoms rapidly subsided. However, 
the next day when fluids were given orally, the pain and vomiting re-appeared. 
Belief was obtained from morphine and atropine, and she remained asymptomatic 
throughout her hospital stay. Her pulse and temperature were always normal but 
for the first day’s elevation of 100.4° F. Laboratory findings were negative but for 
occult blood in the stool on July 3. The patient left voluntarily July 10, but she 
agreed to return at a later date for operation. 


Presented at a meeting of the Chicago Gynecological Society, December 20, 1940. 
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found in either ovary. The Fallopian tubes showed the silk ligatures of the 
Madicner operation to be in situ and there was no sinus formation visible to the 
naked eye. A supravaginal hysterectomy was done and in spite of the temptation 
to study the shortened tubes, it was thought that the ovarian vascularity would 
be preserved best if these were not removed. An incidental appendicectomy was 
performed. 

Pathologic Examination (Dr. E. L. Bishop). — The uterus was filled with placental 
tissue and contained a degenerated fetus 8 cm. long. The uterine wall was thick 
and fibrous but no fibromyomas were found. The endometrial surface was obscured 
by placental tissue. 

Microscopic Examination. — Sections of the uterine wall sliowed thick muscle 
and connective tissue bundles with some edema and vascularity. No fibromyomatous 
formation was seen. The endometrium was of gravid type and the decidua was 
thick and compact. There were several small necrotic areas in the decidual layer 
l)ut no massive degeneration. 

Sections of the placental tissue showed marked variation in the size and shape 
of the villi. All were covered with epithelium. The central cores showed varying 
changes, some fibrous, some loose and vacuolated, but no actual necrosis. Pro- 
liferating Langhan’s cells and a few syncytial giant cells were seen. 

Sections of the appendix showed the lumen filled with feces and an intact 
mucosa. There was some increase in connective tissue in the submucosa. 

Diagnosis . — Uterine fibrosis with pregnancy. Degenerative changes in placental 
villi and necrosis of decidua. Gross degeneration of fetus. Chronic appendicitis 
with stasis. 

COMMENT 

The Madlener sterilization operation leads all others in popularity; but its silk 
ligatures in the presence of crushed tissue, where they will almost invariably cut 
through into the mucous membrane of the tube, violate two of the accepted prin- 
ciples of the use of this material, and sinus formation must occur frequently. 
Failures are difficult to estimate but they have been reported to be as high as 5 
per cent.i The Pomeroy-Lull operation in which catgut is used without crushing 
is statistically more effective, but is much newer. 

The Friedman test properly done is of inestimable value in the diagnosis of a 
pregnancy obscured by atypical objective and subjective symptoms, but it is 
dependent upon the presence of functioning chorionic tissue. Missed abortion is 
one of its recognized limitations but fortunately is not very common. In this case 
parietal and visceral adhesions interfering wfith uterine expulsive efforts may have 
been an etiologic factor in the missed abortion.’ The complete retrogression of the 
corpus luteum of pregnancy was also significant. 
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a T-shaped end measuring 12 mm. in width. The lower or female jaw has a rec- 
tangular slotted opening that measures 7 mm. in width and 3 mm. in length, and 
the upper, solid, male rectangular punch blade measures about 6.75 mm. in width 
and 2.75 mm. in length. The male blade is invaginated into the female jaw by 
means of a lower shaft which is slotted to insure proper aligning of the jaws. The 
jaws may be opened wide like a scissors ordinarily, but for biopsy purposes they 
are opened 12.5 mm. or 0.5 inch. 

This punch is capable of obtaining biopsies from either the right lateral wall or 
the left lateral wall, or the vault of the vagina. The punch takes a small side bite 
of folded tissue which opens to a size 3 mm. square, or a bite of folded tissue 
from the vault which measures 7 mm. in width and 6 mm. in length. These speci- 
mens include all the layers of the vaginal mucosa, and are about 1.5 mm. thick. 



Fig. 1. — Three-way scissors type vaginal biopsy punch. (Courtesy of V. Mueller and 

Company.) 

Techniqite . — ^The usual bivalve vaginal speculum is inserted so that the vaginal 
walls are a little lax. The site of the biopsy is sterilized by the usual antiseptics 
and then is injected •with a small amount of 0.5 per cent novocaine producing a 
small bleb. The syringe and needle remain in situ thereby steadying and elevating 
the biopsied area, so that the biopsy may be easily obtained by applying the side 
of the three-way vaginal biopsy punch. 

Very little pressure is necessary to obtain these specimens. As a rule with this 
procedure, especially uuth the 3 mm. square specimens, there is very little bleeding 
or pain. The specimen may be easily removed by picking it out with a tissue 
forceps or removing it with the detachable spring basket. 

I wish to express my appreciation to Dr. M. Edward Davis for liis suggestions. 
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INTEESTITIAL TWIN PREGNANCY^ 

E. W. PiscHMANN, M.D., Chicago, III. 

M rs. S. S., 39 years old, one child 22 years old, li\dng and well, no other preg- 
nancies, menses of the twenty-eight-day type, regular up to July 1, 19-iO, on 
Aug. 17, 1940, experienced moderate abdominal cramps unassociated by nausea and 
vomiting, frequent urination and moderate vaginal bleeding which had continued 
up to the time of examination. 

Sept. 3, 1940, examination revealed patient in good physical condition, no ab- 
dominal rigidity, uterus was slightly enlarged and softened and the right ovary was 
palpable. Aschheim-Zondek test was weakly positive. A diagnosis of probable 
intrauterine pregnancy was made. 

Patient returned on Sept. 30, 1940, and upon examination the uterus was found 
to be somewhat smaller and firmer with a hen egg-sized elongated cystic mass on 
the left side, and the right ovary was palpable and cystic. Patient had a moderate 
reddish brown vaginal discharge. Hemoglobin was SO per cent; 4,100,000 erythro- 
cytes; 11,000 leucocytes. 

A diagnosis of probable left-sided interstitial pregnancy was made and the 
patient entered the hospital, and a laparotomy was performed. Upon opening the 
abdominal cavity, there was about 100 c.c. of hemorrhagic fluid, and the omentum 
was adherent to the hemorrhagic enlargement of the left horn of the uterus. A 
suprava^nal hysterectomj' with bilateral salpingo-oophoreetomy was performed. The 
patient made an uneventful recovery. 

Pathologic Beport . — Specimen consisted of a corpus uteri, both tubes, and both 
ovaries. 

The corpus uteri measured 8 by 6 by 5^2 cm. It was deformed by a soft mass 
occupying its left horn; this mass measured about 4% cm. in diameter, and on cut 
section contained clotted blood in the midst of which was a twin pregnancy, the 
length of the fetuses being 10 mm. 

Both tubes were patent and of normal size except the interstitial portion of the 
left one which took part in the mass described above. 

The ovaries were normal except that the right one contained a hemorrhagic 
corpus luteum cyst, measuring 5 mm. in diameter. 

58 East Washington Street 


A THREE-WAY SCISSORS TYPE VAGINAL BIOPSY PUNCH t 
Harry 0. IMaryan, M.S., M.D., Chicago, III. 

T N A previous paperi I described my scissors type cervical punch for obtaining ade- 
^ quate biopsies of the cervix uteri. Subsequently I have also found this tj-pe of 
a punch with its modified jaws to be applicable for obtaining vaginal biopsies with 
ease. 

This vaginal punch (Fig. 1) consists of a pair of handles with a spring and 
roller attaclunent, a shaft with a mortise or Bruening lock, and male and female 
blades. The shafts are long enough having an overall measurement of 18.5 cm., 
so that they can reach well into the vaginal vault. Beneath the female jaw there 
IS attached the removable basket spring which retains the specimen. The handles 
are so aligned that the object is always in direct line of vision. The spurs on the 
handles prevent the hand from slipping when pressure is applied. The jaws present 

•Presented at a meeting of the Chicago Gynecological Society, January 17. 1941. 

fPresented at a meeting of the Chicago Gynecological Society, December 20, 1940. 
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OBSTETRICAL SOCIETY OP BOSTON 
MEETING OF JANUAET SI, 1941 
The following paper was presented: 

The Technique and End Results of Elective Eundal Cesarean Section. Dr. 
Edward A. Schumann. 

MEETING OF FEBEUARY 18, 1941 
The following papers were presented: 

The Advantages of Conservative Obstetrics as Shown by Examination Six 
Weeks Post Partiun. Drs. H. Bristol Nelson and Daniel Abramson. (For original 
article, see page 800.) 

Statistics for Cesarean Section Throughout the State During 1939. Dr. Robert 
L. DeNormandie. 


PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL 

SOCIETY 

MEETING OF DECEMBER 2, 1940 
The following papers were presented: 

Intestinal Obstruction Complicating Pregnancy. Drs. C. J. Barone, H. A. 
Pow'er and G. L. Kuhn (by invitation). (For original article, see page 890.) 

Pregnancy Complicating Breast Carcinoma. Drs. H. A. Power and J. ^1. Cook 
(by invitation). 


ST. LOUIS GYNECOLOGICAL SOCIETY 

MEETING OF DECEMBER 12, 1940 
The following papers were presented: 

Endometriosis of the Lungs. Dr. John E. Hobbs, and A. R. Bortnick. (For 
original article, see page 832, November, 1940 issue.) 

Pregnancy in Uterus Didelphys. Dr. Joseph A. Hardy, Jr. (For original 
article, see page 885.) 



Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF DECEMBEF 10, 1940 
The following papers were presented : 

Cord Transfusions at the Time of Delivery With Suggestions as to Their Dse. 
Dr. Harry W. Mayes. 

Vitamin K Administered to the Mother During Labor as a Prophylaxis Against 
Hemorrhage in the Newhom Infant. Dr.s. Alfred C. Beck, E. Stewart Taylor, and 
R. F. Colburn. (For original article, see page 765.) 

Urinary Stress Incontinence. Its Relation to Cystocele and Lacerations of the 
Pelvic Floor. Dr. J. W. Davies. (B 3 >' invitation.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF DECEMBEF. SO, 1940 

The following papers were presented: 

Diaphragmatic Hernia Complicating the Puerperium. Drs. S. T. DeLee and 
B. I. Gilson. (For original article, see page 904.) 

Jelly Contraceptives. Drs. Irving F. Stein, Melvin E. Cohen, and Eita Nielsen, 
E.N. (For original article, see page 850.) 

Sickle-Cell Anemia in Pregnancy. Drs. Alfred J. Kobak, P. J. Stein, and A. F. 
Daro. (For original article, see page 811.) 

A Three-Way Scissors Type Vaginal Biopsy Punch. Dr. Harry 0. Marjmn. 
(For original article, see page 905.) 

MEETING OF JANUAFY 17, 1941 

The following papers were presented: 

A Study of the Corpora Lutea and the Endometria in Patients With Uterine 
Fibroids. Drs. John I. Brewer and Harold 0. Jones. (For original article, see 
page 733.) 

Nerve Tumors of the Female Generative Organs. Dr. Robert Mej'er, Minneap- 
olis, Jlinn. (Bj' invitation.) 

Interstitial Twin Pregnancy. Dr. E. W. Fischmann. (For original article, see 
page 905.) 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF DECEMBEF 6, 1940 
The following papers were presented: 

Ano.xia Following Nitrous Oxide Anesthesia for Labor. Drs. Thomas E. Turino 
and H. E. ilerwarth, (For original article, see page S43.) 

Further Observation of Human Refrigeration. Dr. Temple Fay (by invitation). 
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Of the 6 cases of chronic malaria the drug was first used in the second, sixth, 
and the seventh month, in one each, and during the ninth month in the 3 remaining 
cases. In the 4 patients with acute malaria, the drug was given in the puerperium 
in 2 patients and in the fifth and sixth months of pregnancy in the other 2 patients. 

The total dosage varied from 52 c.c. to 230 e.c. The author does not offer any 
specific routine for use of the drug except to mention that in 2 patients it was given 
in 2 to 3 courses, each of 4 to 5 injections; 7 c.c. in each of the first course, and 
13 c.c. in each of the last course in one case; and daily injections for 3 courses in 
another case, amount dependent on blood findings. The remaining patients were 
treated throughout the remainder of their pregnancies and, or, into their puerperium. 

In 2 cases the author, immediately postpartum, utilized Frej^’s hysterotonographic 
method to check the effect of the drug upon uterine tonus. He found that follow- 
ing intravenous injection of tartrated antimonj-, the uterine muscle tone was in- 
creased and slowly returned to its previous tone. 

He mentions that in considering the choice and dosage of this drug during preg- 
nancy one must take into account this increase in muscle tone and its possible effect 
upon the fetus. He feels, however, that liis dosages wore within the limits of safety. 

Clair E. Folsome. 

Sodeman, W. A.: Cardiac Changes in Pregnancy Unrelated to Usual Btiologic 

Types of Heart Disease, Am. Heart J. 19: 385, 1040. 

The author observed 73 apparently normal patients during pregnancy to ascer- 
tain what cardiac changes resulted from the gravid state. Palpitation or dyspnea 
or both developed in 31 and was sufficiently severe to constitute a complaint. Chok- 
ing or “smothering” at night was complained of by two. Soft systolic murmurs 
were common and, at times, were markedly affected by posture. In 30 instances 
soft, short, transient, systolic pulmonic murmurs were heard. The lieart was defi- 
nitely beyond the midclavicular line in 12 cases; it was confirmed by x-ray exam- 
ination in 10. Tachycardia was recorded graphically in 47 cases and ectopic beats 
in four. Edema of the ankles was present in 28. The blood pressure of every 
patient remained within the normal range. In 7 of the 73 patients symptoms and 
signs sufficient to suggest heart disease developed in the last trimester. In five of 
these, palpitation and dyspnea on exertion were accompanied by accentuation of 
the pulmonic second sound, extension of the left border of cardiac dullness beyond 
the midclavicular line and systolic apical murmurs, and in two by basal systolic 
murmurs, edema of the ankles and coarse rfiles at the bases of both lungs. The 
arterial pressure was within the normal range in all patients. In each instance 
delivery was uneventful, and examination during the puerperium disclosed that 
practically all the signs and symptoms had disappeared. So-called gestatory heart 
disease must be differentiated from organic heart disease as patients with the 
former type require no special treatment. The inclusion of patients with gestatory 
heart “disease” in the organic group not only causes them unnecessary expense, 
inconvenience, and U'orry but exposes them unnecessarily to added obstetric risks. 

J. P. Greenhill. 

Clahr, Klein, and Greenstein: Eheumatic Heart Disease in Pregnant Women, 

New York S. J. M. 40: 1242, 1940. 

The establishment of the prenatal cardiac clinic at the Morrisania City Hospital 
has led to a threefold increase in the number of diagnosed cases of rheumatic heart 
disease in pregnancy. The routine treatment of cases of rheumatic heart disease in 
pregnancy is described. 

The combination of adequate bed rest and digitalis has been the most effective 
means in the prevention of intra-partum and post-partum cardiac failure in rheu- 
matic heart disease. The only maternal deaths occurred in patients who had neither 
adequate bed rest nor digitalis. 


J. P. Greenhill. 



Department of Reviews and Abstracts 


Conducted by Hugo Ehrenfest, M.D. 


Selected Abstracts 


Pathology of Pregnancy 

Spector, H. I.: Marital Tuberculosis, Am. Rev. Tuberc. 40: 147, 1939. 

Marital tuberculosis in this paper designates clinical tuberculosis in both hus-- 
band and wife, not implying that tlie disease has been transmitted from the one 
to the other. 

Specter’s study considers available literature, 208 questionnaires answered by 
physicians in the U. S. and various foreign countries but is chiefly based on the 
liistories of 210 tuberculous couples found among over eleven thousand cases of 
tuberculosis reported to the St, Louis Health Division. 

Some of the final conclusions draryn by the author are the following: Marital 
tuberculosis is not as infrequent as is generally believed, amounting to 3.8 per cent 
of the reported cases of tuberculosis in married people. The majority of physicians 
answering the questionnaires approve of marriage between tuberculous individuals 
and between a tuberculous and nontubereulous one. The n}ajority of phthisiologists 
permit their arrested married tuberculous patients to have children. 

Hugo Ehrenfest. 

Dodds, Gladys H.: Chronic Nephritis in Pregnancy, Proc. Roy. Soc, Med. 3S: 

737, 1940. 

Chronic glomerular nephritis is predominantly a disease of young people, yet it 
is rarely associated with pregnancy. The incidence at the University College Hos- 
pital (London) was 1 in 1,100 deliveries. Clinical diagnosis of the disease, espe- 
cially differentiation from a chronic hyperpiesis, is difficult, often takes much time, 
occasionally a year or more after delivery. 

Remote prognosis for the mother is usually regarded as extremely unfavorable. 
If it is true that pregnancy is always liable to cause an exacerbation of the disease 
and shortens the patient’s life, then obviously the best course to adopt is to ter- 
minate the pregnancy as soon as it is diagnosed. Only in exceptional cases gesta- 
tion could be continued under proper medical treatment until the fetus has reached 
viability. 

Hugo Ehrenfest. 

Bertino, Steffano: Treatment of Malaria in Pregnancy with Tartrated Antimony, 

Ginecologia 5': 362, 1939. 

The author treated 4 patients with acute and 6 with chronic malaria during 
pregnancy and the puerperium with intravenous administration of 1 per cent solu- 
tion of tartrated antimony. 

In all cases tlie disease wms easily controlled. The hemoglobin increased 10 to 
40 per cent and good health returned. One patient experienced vomiting and a few 
moments of severe coughing during the administration of the drug. The patient 
also showed restriction of urinary output. These untoward symptoms compelled 
mterruption of treatment with, tartrated antimony and resumption of administration 
of quinine, intramuscularly and by mouth. 

Eight of the 10 patients were able to nurse their infants. Live babies were ob- 
tained in 9 cases. The end result of labor in one case is not reported. The initial 
Wight loss of the infants was regained in normal length of time. 
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■wheH. glucose is given and the blood sugar concentration thereby returned to normal. 
However, the authors’ experience with infants born of diabetic mothers has given 
them reason to question whether or not the hypoglycemia so frequently observed in 
these infants is as significant in the production of symptoms as is generally supposed. 

In the past three years six infants born to mothers with diabetes have been cared 
for on the Pediatric Service at Yale University from the time of birth to their dis- 
charge. AU six had very low concentrations of blood sugar during the first day or 
two of life. In three infants symptoms and abnormal findings were present. In no 
case was the administration of glucose effective in relieving the symptoms. More 
striking than the lack of response to glucose was the fact that in each of these 
infants evidence of organic disease was found which belter explained the symptoms 
and clinical course than would the hypoglycemia. 

J. P. Greenhill. 

Evans, John K., and Bouslog, John S.: Intractable Heartburn of Pregnancy, 

Eadiology 34: 530, 1940. 

In this report the authors show roentgenologic evidence of the so-called intractable 
heart burn of pregnancy. The etiologic factor is an esophageal orifice hernia. 
Due to a deficiency in embryologic development, there may be a congenital weak- 
ness of the esophageal ring, and, as in an inguinal hernia, later on in life, through 
trauma, or an increase in intra-abdominal pressure, a definite hernia may develop. 
The latter condition holds true in gravid women. The symptoms are constant and 
of increasing severity. The S 3 ’mptoms in nongravid individuals vary from vague 
nonspecific ones to those of abdominal or severe thoracic distress. Most patients 
exhibit various combinations ' of belching, heart burn, nausea, regurgitation, and 
vomiting. As pregnancy progresses the onlj' relief obtainable is by maintenance 
of the upright posture. The symptoms bear no relation to the degree of gastric 
acidity and relativelj’- little relief is obtained in these cases from antacids. Dilute 
hydrochloric acid does not aggravate the .sj'mptoms. Ulcer diets are disappointing, 
and the giving of salines and pyloric relaxants produce little or no change. 

IViLEiAM Berman. 

Urzua, Oscar: Abdominal Wound Penetrating Gravid Utenis Injuring Petus. 

Pregnancy Uninterrupted, Bol. Soc. chilena de obst. j' ginec. 55: 417, 1939. 

A 32-year-old woman seven months pregnant was hospitalized. She was suffer- 
ing with multiple knife wounds, through one of which, below the umbilicus, omentum 
and several loops of intestine protruded. At laparotomj’- a gravid uterus was 
found, having a linear 2 cm. wound in the fundus. As no blood or amniotic fiuid 
appeared, the laceration was closed in two layers. Eecovery was uneventful and the 
patient was discharged in nine days, experiencing a small intermittent discharge of 
small quantities of fluid per vaginam. Two months later she was spontaneously 
delivered of a Eve 1,560 Gm. baby. The infant was cyanotic and dehydrated. On 
the superior and lateral aspects of the left thigh, there was a 2 cm. linear wound, 
clean and open, covered by a thin transparent pellicle, showing no tendency to 
cicatrization. The infant died in six days, and on post-mortem examination, a 
hematoma was found beneath the wound, infiltrating the thigh and extending to 
the gluteal and lumbar regions. The author discusses the indications for laparotomy 
in emergencies. during pregnancy. 

E. J. Weissman. 

Thomson, A. M. Wright: Post-Partum Eetinal Arterial Obstruction Associated 

With Hemiplegia, Brit. M. J. 1: 387, 1940. 

The author reports a case of retinal arterial obstruction accompanied by contra- 
lateral hemiplegia following the termination of pregnancy. The eye was perma- 
nently damaged but the hemiplegia disappeared rather rapidly. The writer suggests 
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Giuffrida, Francesco: Fibromyomas and tlie Puerperal State, Eassegna d’ostet. 

e ginec. 49: 18, 1940. 

The author reports 11 cases of fibromyomas in gravid -women occurring under 
his observation. 

Four of the 11 patients were subjected to myomectomies while pregnant from 
two to three months. Two of these patients aborted the next day, one terminated 
with normal delivery, but proluton was used postoperatively to prevent abortion; 
the fourth patient was delivered vaginally at term, but the labor was complicated 
by placenta previa. 

Four additional patients, pregnant forty days to six months, were treated by 
supravaginal or total hysterectomy. The three remaining patients were all de- 
livered by laparotrachelotomy at term. Myomectomies were performed at the time 
of the sections. 

The author concludes that with proper individualization of each case there is 
really little to fear from coexistent fibroids. Proluton is considered by him a 
valuable form of postoperative medication. 

Claik E. Folsome. 

Smalldon, J. L.: Survey of Mental Illness Associated -with Pregnancy and. 

Childbirth, Am. J. Psychiat. 97: 80, 1940. 

The writer studied the records of 220 women admitted to the New York Hos- 
pital, Westchester Division, because of mental illness associated -with childbirth and 
the puerperium. These cases comprised roughly 8 per cent of the female admis- 
sions during the period (1922 to 1938) under study. Manic-depressive psychoses 
accounted for 107 of the cases, dementia precox for 64, psychoneurosis for 28, 
psychosis with psychopathic personality for 10, toxic-exhaustive psychosis for eight, 
a psychopathic personality mth pathologic emotionality but without psychosis for 
two and a paranoid condition for one. Only 3.6 per cent of the cases were classified 
as deliriums directly attributed to the toxic-exhaustive factors of reproduction, al- 
though such factors were frequently precipitating causes in the development of 
rather typical manic-depressive reactions, particularly of the depressive type. 
Probably this difference in diagnosis may be attributed to the increasing recent 
tendency away from the belief that a specific psychosis occurs in the pregnant and 
post-partum states and toward the conception that the physical and psychic prob- 
lems of childbirth do not determine the type of psychosis but merely act as exciting 
or precipitating agents. 

The study does not corroborate the fact that a high proportion of the depressive 
type of manic-depressive psychoses and puerperal schizophrenias are of paranoid 
reaction. It rather shows a greater percentage of catatonia. The study corroborates 
the observations of Strecker and Ebaugh that these schizophrenic reactions fre- 
quently show pronounced manic-depressive symptoms, clouding of the sensorium and 
a tendency to remissions, that these cases tend to slow deterioration and that a 
high percentage of post-partum psychoses occur in the Jewish race. The study 
tends to corroborate to some degree ZUboorg’s claim that the aloof, shy woman 
with little previous contact with men and prolonged courtship tends to develop 
puerperal schizophrenia. Antagonism toward the child, as expected from Zilboorg's 
hypothesis, was present. With few exceptions the psychoses did have their onset 
post partum. 

J. P. Greenhill. 

Miller, H. C. and Ross, R. A.: Relation of Hypoglycemia to the Symptoms. 

Observed in Infants of Diabetic Mothers, J. Pediat. 15: 473, 1940. 

The belief is widely held that the hypoglycemia of newborn infants whose 
mothers have diabetes mellitus is the cause of the cyanosis, muscular twitchings, 
convulsions, and, occasionally, the death of the infant. This assumption is naturally 
based upon the fact that hypoglycemia induced in older patients by the injection 
of insulin is accompanied by certain well-known symptoms which quickly disappear 
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This Board will hold its annual dinner for Diplomates, and others interested in 
the work of the Board, on Wednesday evening, June 4, 1941, at the Wade Park 
Manor Hotel, Cleveland, Ohio, immediately following the close of the Part II exami- 
nations. Diplomates certified at the preceding days’ examinations will be introduced 
personally, and there will be several speakers. 

Tickets at $3.25 each may be obtained from Dr, Joseph L. Baer, chairman, 104 S. 
Michigan Avenue, Chicago, Illinois, or at the Eegistration Desk during the examina- 
tion period. 


Directory of Medical Specialists 

A second edition of the Directory of Medical Specialists has been authorized by 
the Advisory Board for Medical Specialties, to be ready for distribution in Febru- 
ary, 1942, with its contents complete to January first. 

This Directory is the ofileial publication of the Advisory Board, and will list the 
names of approximately 18,000 diplomates of the fifteen American Boards examin- 
ing candidates for certification in the specialties. This is an increase of 4,000 over 
the first edition issued early in 1940. 

The geographic grouping will give completely revised biographic data about each 
diplomats; there is an alphabetic index with addresses and specialty designations; 
and the plan of organization, ofiScers, and examination requirements of each American 
Board are fully outlined in their various sections. 

The biograpluc data of diplomates will not only be revised to date, but also uill 
include much new information not found in the first edition. Details of formal 
training is one of these, and military appointments now held is another. 

Only those who have been formally certified by one of the American Boards can 
have their names included, and all of these are included, there being no charge or 
obligation other than certification for such listings. 

The oflScial nature of this Directory makes it invaluable as a reference book. It 
may be used generally for the referring of patients to distant commxmities; for the 
information of Medical Society officers; for gaining detailed knowledge about 
qualified specialists throughout the United States and Canada; for the obtaining of 
detailed information about the American Boards; and for many other purposes. 

The first edition liad a wide distribution not only throughout the medical profes- 
sion as well as medical and other public libraries, but also among insurance com- 
panies and business firms dealing with physicians. Nevertheless, it is not a com- 
mercial undertaking as the Directory contains no advertising material, is under- 
written by the Advisory Board and actually received subsidizing support so that it 
could be distributed as near to cost as possible. 

Questionnaires for biographic data are now being mailed out with order forms. 
The Secretary of each Board urges that every diplomate return his questionnaire 
form as quickly as possible, and he is urged also to support tliis project of the 
American Boards by liis subscription to the Directory. A substantially reduced rate 
is offered for prepublication orders, as the size of the printing is based largely on 
advance subscriptions. 

The publication is issued through the Columbia University Press of New York. 
The Secretary of each American Board serves on the Advisory Editorial Board, and 
Paul Titus, M.D., 1015 Highland Building, Pittsburgh, Pennsylvania, of the Ameri- 
can Board of Obstetrics and Gynecology, is the Directing Editor. 
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that thrombosis of the pituitary artery with protrusion of the clot into the lumen 
of the internal carotid artery occurred. The collapse occurring after delivery 
slowed circulation and allowed a fresh clot to form in the ophthalmic and the mid- 
dle cerebral artery. The clot in the middle cerebral artery was probably not com- 
plete and permitted the disappearance of the hemiplegia. 

Fred L. Adair and George Bohdender. 


Pearce, T. Vibert; 


Childbirth After Presacral Neurectomy, Brit. M. J. 1: 87, 1940. 


The literature on pregnancy following presacral neurectomy is reviewed briefly, 
and the author presents a case of his own. He concludes that this operation has no 
deleterious influences on pregnancy and labor and that in a small proportion of the 
cases the first stage of labor is rendered painless and rapid. 


Fred L. Adair and George Bohdender. 


Buss, Witten B.: The Maintenance of Pregnancy in the Human After the Re- 
moval of Both Ovaries, Ann. Surg. Ill: 871, 1940. 

The author reports a case in which pregnancy continued after bilateral oophorect- 
omy. The patient was a multipara w'ho developed a torsion of the left adnexa in 
her second month of gestation. The right adnexa had been removed previously. 
The patient was given 1 c.c. of progestin on the second postoperative day, and this 
was continued every other day up to the end of the fourth month. The patient 
was delivered of a normal, eight-pound, male child. The case is reported as inter- 
esting chiefly because of the general impression that abortion is almost certain to 
result from the loss of both ovaries during pregnancy, especially during the first 
three months. 

■VViLLiAir Berman. 

Sadowsky, A.: Twin Pregnancy (A Discourse on Pathology), Monatschr. f. 

Geburtsh. u. Gynak. 110; 81, 1940. 

At the Hadassah-Eothschild Hospital (Jerusalem) in a series of 11,214 de- 
liveries, Sadowsky found 161 twin pregnancies. Analysis of these cases showed 
that in twin pregnancies there is a greater tendency to toxemias, especially eclampsia, 
an increased incidence of abortions and premature labors, a higher percentage of 
operative deliveries, an increased maternal morbidity, a greater number of intra- 
uterine fetal deaths, and a higher infant mortality during the first week of life. 

J. P. Greenhild. 


Items 


American Board of Obstetrics and G-ynecology 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted at Cleveland, Ohio, by the entire Board from 
Wednesday, May 28, to Monday, June 2, 1941, inclusive, prior to the opening of 
the annual meeting of the American Medical Association in Cleveland. 

The Board requests that all prospective candidates who plan to submit applica- 
tions in the near future request and use the new application form which has this 
year been inaugurated by the Board. The Secretary will be glad to furnish these 
forms upon request, together with information regarding Board requirements. Ad- 
dress Dr. Paul Titus, 1015 Highland Building, Pittsburgh (6), Pennsylvania. 
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It is our intention to review all the reported eases, to discuss the 
pathogenesis, and to emphasize further the conclusive nature of the 
evidence by presenting cases of our own. 

In the treatment of advanced cancer, we must realize the true limita- 
tions and be content with palliation rather than intensive therapy, the 
consequences of which might be Avorse than the original disease. Only 
the tyro Avill rusli up Avith radiologic heavy artillery in a last-minute 
attempt to save a patient already doomed by advanced malignancy. 
But, since early cancer, if neglected, inevitably leads to death, only 
prompt and radical therapy may avert a fatal outcome. Even here, 



Fig. 1. — Schematic illustration of the blood supply of the head and neck of the fenmr. 


hoAVCAmr, enthusiastically intensive therapy may lead to sequelae Avhich 
are often serious and occasionally calamitous and certainly fracture of 
the femoral neck is one of these. Since the use of lateral ports in- 
creases the incidence of fracture, avc must ask AA'hether the so-achieved 
slight increment in depth dose justifies their use. 

ANATOMIC AND PHYSIOLOGIC CONSIDERATIONS 

As noted by Kolodny,2 the subject of femoral neck fractures is still obscure 
even to orthopedists; to gynecologists it is almost alien. Indeed, only since the 
advent of high voltage therapy has the subject assumed any gynecologic signifi- 
cance. The blood supplj’’ to the femoral neck, comparatively poor at best, is de- 
rived from the vessels of the periosteum, diaphj^sis, and ligamentum teres. AVith 
advancing age, the last named diminishes in importance. 
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Original Communications 


FRACTURE OP THE FEMORAL NECK FOLLOWING 
ROENTGEN THERAPY FOR GYNECOLOGIC MALIGNANCY 

Hyman Strauss, M.D., and Joseph L. McGoldrick, M.D., 
Brooklyn, N. Y. 

(Frovi the Gynecological Service of the Brooklyn Cancer Institute, Division of Cancer, 

Department of Hospitals) 

O CCURRENCE of fracture of the neck of the femur as a sequel to 
radiation therapy for gynecologic malignancy is a sei’ious compli- 
cation. Excluding pathologic fracture due to metastases, the evidence 
is becoming more conclusive that some fractures may be directly at- 
tributed to the radiation effects on the normal bone and its vascular 
supply. Indeed when we consider that in irradiating pelvic malig- 
nancies the bony structures must necessarily be exposed, it is surpris- 
ing that more complications are not noted. In some techniques, notably 
Avhen true lateral trochanteric portals are used to attack the neoplasm, 
the femoral necks and their blood vessels receive an unusually large 
amount of direct radiation in addition to backscatter from other portals. 
More emphasis must be placed on the possibility of fracture as a sequel 
to such exposure. 

Adult bone has always been considered as relativelj'’ resistant to radi- 
ation. This is a relative statement Avhich should not be interpreted as 
meaning that adult bone is Avholly immune to such effects. If enough 
radiation is gNen, the vascular, periosteal and bone changes will in- 
evitably be such as to result in serious complications. 

The literature confirmed our own findings of fracture of the femoral 
neck as a complication of irradiation for pelvic malignancies. How- 
ever, this appeared for the first time in American literature in 1936.^ 

Note: The Editors accept no responsibility for the views and statements of 
authors as published in their "Original Communications." 
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and especially the epiphyseal vessels and very little upon those vessels in the 
ligamentum teres. He concludes his studj"^ as follows: “The question of healing 
of fractures of neck is entirely dominated by the difference of nutritional condi- 
tions in different types of fractures and in various ages of the patient.’’ The 
present paper is, of course, concerned only with adult bone. A personal communi- 
cation from A. P. Sava, based on a number of anatomic dissections, states: “The 
circulation of the femur proximal to the intertrochanteric line is supplied via 
capsular vessels . . . circumflex branches of the femoral. These form a complete 
ring about the femur (at the intertrochanteric line) and from this vascular ring 
branches run upward to supply the surgical neck and the head of the femur. I 
see no way in which these ver}^ important vessels could escape being in the line 
of fire in deep therapj' of the pelvic structures, particularly through a lateral 
port.’’ 

NONRADIATION CAUSES OF SPONTANEOUS FRACTURE 

Nutritional Defects. — Another factor which concerns the study of fractures is 
nutrition. Impaired diet resulting in basic nutritional deficiencies such as de- 
mineralization due to the disturbed calcium-phosphorus-vitamin D relationship 
has long been known in pediatrics. The studj' of adult nutrition unfortunately 
has not kept pace with that of the child. A recent editorial^ has stressed the 
importance of gradual demineralization, affecting not onl}’" the skeleton, but the 
kidneys and other vital organs as well. Maxwell’ 2 has shown that acute calcium- 
vitamin D starvation in the adult is the etiologic factor in osteoporosis. The gen- 
eralized form of osteoporosis may be a gradual and asjnnptomatic form of osteo- 
malacia. Bernheim’s has demonstrated that, with senescence, the ability of the 
intestinal tract to absorb mineral salts decreases. Other investigators have linked 
the gradual decrease of hydrochloric acid content in gastric secretions of older 
persons with diminished calcium absorption, resulting in possible osteoporosis. 
With the exception of the parathyroid and the ovary, the relationship of the 
other endocrines to this disturbance is not sufficiently established, Kecent experi- 
menters are administering estrogens in the treatment of fractures. 

Metastases. — The most frequent cause of spontaneous fracture seen by the 
oncologist is that due to metastases. However, in 1900 (before radiation therapy 
could affect the statistics), Cullen^ stated: “The patient usually dies before 
there has been sufficient time for extension to the bones to take place. Some cases, 
however, have been observed.’’ Bone metastasis from cervix carcinoma is of such 
rarity that it is the subject of a forthcoming paper. 

Taylor’S and others have emphasized the value of radiation castration in mam- 
mary cancer. This is predicated on the basis of a hormonal relationship. If a 
castration dose (in breast cancer) is sufficient to combat or prevent bone metas- 
tases, should not a relatively much larger dose given for a pelvic malignancy be 
even more efficacious in inhibiting bone metastases? May this not be the reason 
why bone metastasis from cervical malignancy is so rare when treated radio- 
logically? 

RADIATION THERAPY 

The etiology, prophylaxis, and treatment of bone injury have become even more 
complicated with the advent of higher roentgen dosages by the single massive or 
the prolonged continuous techniques. Until recently adult bone had been con- 
sidered relatively immune to radiation. As late as 1928, Groedel and Lessen’®-’® 
in their encyclopedic volumes on Boentgen Accidents and Injuries, etc., fail to 
mention spontaneous fractures of the femoral neck as a possibility. This we 
regard as highly significant. In 1930, Flaskamp in his monograph. Damages 
Through X-rays and Badioactive Suistances'^^ says, ‘ ‘ The healthy bone of the adult 
appears to be very radio-resistant.’’ Even in 1934, Colwell and Euss2o say: 
“Adult bone is relativelj’’ resistant to x-ray and injuries from this cause are 
rare. . . . We are unaware of any bone lesions reported from this cause.’’ They 
further state that out of hundreds of cases of mammary cancer irradiated they 
had never seen injury to bone or cartilage. However, in a recent personal com- 
munication, Pack mentioned five cases of rib fracture following radiation therapy 
for mammary cancer. Colwell and Euss, nevertheless, do remind us that the un- 
protected hands and wrists of the pioneers did develop undue fragility and de- 
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The nnatomy of these parts can best be described by quoting Gra}*:^ “Tlie 
acetabular branch (of the medial femoral circumflex artery) arises opposite the 
acetabular notch and enters the hip joint beneath the transverse ligament in com- 
pany mith an articular branch from the obturator arterj^; it supplies the fat in 
the bottom of the acetabulum, and is continued along the round ligament to the 
head of the femur.” Elsewhere, Gray^ says; “The nutrient arterj^ of the femur 
is usually given off from the second perforating arterj^; when two nutrient arteries 
exist, they usually spring from the first and third perforating vessels.” Hes fur- 
ther states: “The anterior surface of the neck (of the femur) is perforated by 
numerous vascular foramina.” Spalteholzs also demonstrated vascular foramina 
along the linea intertrochanterica. 

Lippman and Zemanskj'" have shown that, in animals, the vessels of the round 
ligament are essential for the normal development of the femoral head until 
maturity and that interference with the circulation results in deformity. After 



Fig'. 2 — Femoral outline superimposed over pelvic viscera. (Permission of S. H. Camp 

Co.) 

adolescence when the epiphysis has united with the shaft the importance of these 
vessels diminishes, they no longer carry blood into the femur and nutrition of the 
head is derived entirely from below. They assume that the same changes occur 
in the human being. The round ligament arteries are functionally end arteries 
and though capillary anastomoses between them and the peripheral epiphyseal 
branches do occur; experiments have shown that they are insufiicient to preserve 
the viability of the affected part. Lippman, a in another study in which he quotes 
Bergman, mentions the significance of the occlusion of the lateral epiphyseal ves- 
sels in producing pathologic changes. Since Albeea finds that it is necessary to 
conduct blood to the anemic capital fragment in his treatment of femoral frac- 
tures, may we not infer that vascular disturba;ices may be an etiologic factor? 

Kolodnyio states that the nutrition of the femoral head and neck in advanced 
middle life depends upon the diaphyseal end branches, the periosteal blood vessels, 



Table I. Summary of Reported Cases of Fracture of Neck of Femur Following Radiation 
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creased boue density. They attributed this to vascular changes impairing bone 
nutrition, which were prominent in such cases. 

On the other hand, as far back as 1922, Eegaudsi noted bone necrosis following 
x-ray or gamma radiation. He thought that the calcium and phosphorus of the 
bone set up secondary radiations of a more caustic nature which caused damage 
to the vital parts of the osseous tissue. This action may remain latent until some 
determining cause stirs it into activity, e.g., trauma or microbial infection. Even 
earlier, in 1910, Cluzetsz had demonstrated that radiation inhibits or delays the 
formation of callus after fractures; this is probabty due to the devitalized osteo- 
blasts in the periosteum which prevent bone regeneration. Eecamierzs demon- 
strated experimentally that bone growth could be retarded by a roentgen dose so 
small that it effected no change in the skin or histologically demonstrable changes 
in the bone cells. Ewing^^ states that the periosteum of all bony structures is 
most susceptible to irradiation. Eegaud^s says: “The irradiated bone burns and 
l)urns the periosteum and mucosa enveloping it. ’ ’ 

The subject of osteoradionecrosis is thoroughly covered by Watson and Scar- 
borough,26 who attribute its development to irradiation, trauma, and then infec- 
tion. Eoentgenograms are of little value in the early stages of this disease. Late 
osteoradionecrosis has been observed by them eight and one-half years after 
suecessful treatment. According to them, “Syphilis is definitely not a factor in 
the etiology . ’ ’ They warn us : “It has been recognized that the responsibility 
for the serious complication of osteoradionecrosis rests entirely with the physician 
who outlines and carries out the irradiation measures, just as the surgeon must 
assume the major responsibility for an operative death. ’ ’ 

SURVEY OF CASES REPORTED 

The literature shows Baensch^T to be the first to have reported a case of osseous 
injury following gynecologic irradiation. However, in his report in 1927 he credits 
Perthes and Jungling with having previously reported bone necrosis in connection 
with a roentgen ulcer. He also mentions Kahm observing mandible necrosis with- 
out preceding ulcer. In 1932 Baenscliss reported a second case and concluded, 
“Without doubt the spontaneous fractures described above were attributed to the 
effect of irradiation because no other condition responsible for a pathologic frac- 
ture could be found. ’ ’ 

Philipp, 29, 30 in 1932, reported four cases of postradiation fracture in which no 
shin breakdown occurred. He states that he had never seen a spontaneous frac- 
ture unless the patients had received therapy from lateral ports. All of his pa- 
tients received large but not excessively large doses. He concluded: “In forensic 
respects these cases are of importance in so far as one cannot infer an overdosage 
from the development of a fracture.” 

Kropp,3i in 1934, also reported a case. Baclessess and Eegaud have observed 
three cases. We quote a personal communication: “We have observed three cases 
of such a fracture. In two cases there was evidently no metastasis because pa- 
tients were living more than five years after x-ray application. In the third case, 
the radiographical findings were not so evident; the patient, treated four years 
ago, is still alive and suffering from her fracture, which is not actually healed. 
Is there a metastasis? We are following the patient.” It is very likely that 
radiation therapy might have modified the osseous structures of the femoral neck 
to such an extent that ‘ ‘ however insignificant a trauma might have produced a 
fracture.” 

The first American cases of this condition were reported by Dalbjq Jacox, and 
hliller^ in 1936. They cited 14 histologically demonstrated pelvic malignancies. 
In no instance was neoplastic growth demonstrated roentgenographically at the 
fracture site. 

The radium was given via tandem tubes in the uterus and a bomb application 
against the cervix for an average dose of 5,000 to 6,000 mg. hr. The}- emphasize 
that “radium, as generall}- employed, probably has little effect on the femoral 
neck.” Furthermore three of their patients received no radium at all. The x-ray 
therapy factors were 200 KVP, 0.5 ram. Cu. through four portals of 10 by 15 cm. 
in size, applied over two anterior and tw-o posterior oblique fields. No lateral 
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trochanteric ports were used. Each series consisted of approximately 200 r. 
(measured in air) applied to each port every second to fourth day until a total 
of 1,500 to 2,000 r. was reached. The series were repeated two or three times at 
intervals of three to six months. In 6 patients the skin over the treated area was 
found in perfect condition. Two showed considerable telangiectasia, 6 showed 
bronzing and none showed serious skin damage or ulceration. An average period 
of three years (shortest 19 months, longest 73 months) intervened between the 
diagnosis of malignancy and fracture. The fractures were bilateral in 3 cases, 
occurring at intervals of ten, thirteen, and fourteen months, respectively. In no 
case was there a history of trauma. However, every patient complained of pain 
starting in the hip and radiating down the anterior thigh to the knee, for an aver- 
age of seven months before the fracture was demonstrated. Pain on motion or 
weight bearing was also noted. However, the typical radiating pain described 
above may be due to ureteral stenosis.33 

There were only two histologic studies of the fractured structures, one a result 
of an open operation and the other an autops}' following death from an injury. 
In addition to radium, these patients received 17,280 r. and 11,840 r., respectively. 

‘ ‘ The incidence of fracture of the femoral neck in this series is definitely higher 
than in a comparable group of the general population. ’’S'! “An incidence of 2.1 
per cent appears to be more than incidental.” 

In 1938, Miller and Polsomess mention 21 additional proved cases of spontane- 
ous hip fractures in their clinic since the report in 193C. This brings their total 
number up to 35 cases. 

Healy and Frazell,^^ in 1937, reported two such cases in over 3,000 pelvic malig- 
nancies irradiated. 

Ivalayjian,3‘ in 1938, reported a case of bilateral fracture of the femoral nock. 

In the course of discussion at the American Eadium Society Meeting at San 
Francisco, Juno, 1938,38 the following additional cases were reported: Costolow 
of the University of Southern C.alifornia, 1 case (over 1,200 carcinomas of the 
uterus treated) ; Henry Schmitz of Chicago, 1 case (in over 1,000 cervical carcinomas 
treated) ; Zoe A. Johnston of Pittsburgh, 1 case. 

In a subsequent personal communication, Dr. Z. A. Johnston mentioned that she 
had seen another case. 

Robert G. Douglas of the New York Hospital has seen two cases. Clara 
Okrainetz30 of Montefiorc Hospital, New York City, reported a case in 1939. 

In order to determine if there were other nonreported cases, a questionnaire 
was sent out. Those reporting in the afiirmntive (published and unpublished) 
have been detailed above. To show the rarity of this condition, note that the 
following have not observed any cases: 

B. F. Schreiner, State Institute for Malignant Diseases, Buffalo 

Edw. F. Skinner, St. Luke’s, St. Mary’s, Kansas City General 

A. E. Hayward Pinch, London Radium Institute 

Curtis F. Burnam, Howard Kelly Hospital, Baltimore 

Francis C. Wood, Crocker Institute & St. Luke’s Hospital, New York City 

Lawrence A. Pomero}’, Cleveland City and Lakeside Hospital 

A. N. Arneson, Washington Univ. Med. School, St. Louis, Mo. 

U. V. Portmann, Cleveland Clinic 

Geo. E. Pfahler, University of Pennsylvania, Philadelphia 

Geo. G. Ward, Woman’s Hospital, New York City 

A. U. Desjardins, Mayo Clinic 

Charles L. Martin, Baylor University 

Maurice Lenz, Columbia-Presbyterian, N. Y., Med. Center 

Charles A. Walters, Johns Hopkins Hospital 

Eollin H. Stevens, Grace Hospital, Detroit 

H. B. Hunt, Univ. Neb., Neb. M. E. Hospital, Douglas Co. Hospital 
H. H. James, Murray Hospital, Butte, Mont. 

James He 3 ^man, Radium Hemmet, Stockholm 

Dr. U. V. Portmann made the following comment: “It is quite likelj'' that the 
bone changes are produced by irradiation of lateral fields to the pelvis, which I 
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♦Personal communication. 
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vaginal vault, freely movable and no parainetrial infiltration. X-rays at this time 
showed no evidence of pulmonary or osseous metastases. Phenolsulplioneplithalein 
test normal. Pjmloureterogram negative. 

Under cyclopropane anesthesia, 6 radium needles were inserted into the cervix and 
a colpostat into the fornices. Factors: Six 2 mg. radium element needles, 35 mm. 
long, % mm. Pt. filter = 12 mg. Two 20 mg. radium element tubes in a colpostat, 
1.0 mm. Pt. filter = 40 mg.; duration, 74 hours; dosage, 3,S48 mg. hr. 




Pig:. 4. — Case 1. Radiation reaction outlining- right lateral port. 

Two weeks later a uterine tandem was introduced after dilatation of the cervical 
canal. Factors: A tandem of three 10 mg. tubes of radium element (30 mg.), 1 mm. 
of Pt. filter; duration, 50 hours; dosage, 1,500 mg. hr. 

Fh'e months after starting roentgen therapy- she first complained of pain in 
right thigh radiating down to the knee. 
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never use.” Dr. Chas. L. Martin ■wrote: "Never used lateral ports and our 
feclinics have never been of the excessively severe type.” May not the absence of 
cases in the above clinics be due to the technique and dosage? 

PERSONAL OBSERVATIONS 

Case 1. — ^hlrs. L. S., a 37-3"ear-old Jewess, was admitted to the Brooklj'n Cancer 
Institute Jan. 5, 1938, with the complaint of profuse postcoital bleeding of ten 
daj's' duration. 

Family and Past History irrelevant except menopause at the age of 26, when both 
ovaries were removed because of some obscure post-partum complication. 

Present Illness . — Five months ago she noticed a scant whitish, watery, nonblood- 
tinged leucorrhea. Ten daj'S before admission, following coitus, she noted profuse 
vaginal bleeding which has persisted. 

Admission examination was negative except for the vaginal 'examination which 
showed a mobile cervix, high in vaginal vault with no parametrial infiltration or 
thickening. The anterior lip was smooth and regular. The posterior lip had a 
small proliferative nodular growth, no larger than the ‘ ‘ tip of the finger, ’ ’ which 
bled on manipulation. Corpus and adnexa were negative. Eectal examination con- 
firmed the vaginal. Impression: "If this is a carcinoma of the cervix, it is a 
Schmitz No. 1 and amenable to treatment.” 

Laboratory reports were entirely negative except the biopsy which showed 
transitional cell carcinoma of the cervix. 

Complete pelvic cycle of roentgen therapy was given between January 11 and 
April 1, 1938 (38 treatment daj^s), using the following factors: 6 ports to the 
pelvis, 10 bj’’ 15 cm. each, 2 anterior, 2 lateral, 2 posterior, rotating right and left 
side daily; 200 r. units to each port for a total of 3,000 r. units measured in air, 
without backscattering ; 200 kv.; 20 Ma., 2 mm. Cu., 1 mm. Ah, filtration; 50 
cm. S.T.D. She received 15 treatments to each port, cross-firing the peWs as indi- 
cated. For each 100 r. given at skin without backscattering the different depths 
received doses shown in Table II. 


Table II 


DEPTH 

100 R. 

AT SURFACE 
WITHOUT 
BACKSCATTER 

3000 R. 

TOTAL PER PORT 


136 r. 


4080 r. 


1 cm. 

140 r. 


4200 r. 


2 

133 


3990 


o 

o 

120 


3600 


4 



3270 


5 

98 


2940 


6 

88 


2640 


7 

78 


2340 


8 

69 


2070 


9 

61 


1830 


10 

54 


1620 


11 

48 


1440 


12 

42 


1260 

Tumor dose 

13 

• 38 


1140 

calculated as 

14 

34 


1020 

being the sum 

15 

31 


930 

of the depth 

16 

28 


840 

doses given 

17 

25 


750 

through each 

18 

22 


660 

port. 


Tumor dose is approximately 7,620 r. units. The tumor dose, without lateral ports, 
would have been 5,940 r. units. For each 100 r. units at the surface each anterior 
port contributed 51 r., the posterior 48 r. and the lateral 28 r. 

One week after completing therapy, patient was admitted to hospital for insertion 
of radium. Vaginal examination showed cervix to be smooth, firm, fiiush with the 
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radiation changes in the skin over the radiated ports were noted. X-rays at this 
time "did not show bony callus." Sandbags were used for immobilization. 

Jan. 10, 1939, one year after the initial visit, a careful check-up showed that 
her phenolsulphonephthalein test was now 31 per cent in two hours and a marked 
bilateral hydronephrosis and hj-droureter had developed. A rectovaginal fistula 
was found. Vesicovaginal fistula was suspected, but never proved because of her 
general condition. She developed pain in her left hip which gradually became 
more severe; repeated roentgenograms failed to show osseous changes which might 
precede a fracture. Clinically and roentgenographically she showed signs of 
intestinal obstruction. She died Jan. 29, 1939, one year and twenty-four days 
after her initial visit. 

Autopsy report by Dr. Herman Bolker, Pathologist. The following are the 
essential findings on post-mortem study. Several loops of ileum were bound in the 
pelvis and intimately adherent to one another. They were kinked upon them- 
selves at several points, and in one loop there was an irregular, punched out, 
ulcerated area with a necrotic base roughlj’- 2 cm. in diameter, which extended in 
the gross into the muscularis; no evidence of it was seen on the serosal surface. 
From a point 6 cm. proximal to the anal orifice, the rectal wall was surrounded 
by a very dense, fibrous tissue, which extended upward for a distance of 10 cm. 
The muscularis was well defined in this area, but the mucosal folds were flattened, 
and a large fistula to the vagina measuring 2.5 cm. in diameter was found at a 
distance of 8 cm. from the anus. The edges were smooth and rolled. There were 
two other fistulas, both in the anterior wall, one 2 cm. below, and the other 3 cm. 
above the large fistula. Each of these was 1 cm. in diameter. The only recog- 
nizable portion of uterus which remained was a small mass of firm tissue, found 
in the expected anatomic position of the organ. The urinaiy bladder was con- 
tracted, and thick-walled. Its wall was grayish green in appearance, and resem- 
bled that of the vagina, which was also gangrenous. Tliere was considerable peri- 
ureteral dense fibrous tissue in the parametrial areas. The ureters were not 
grossly dilated; they could be traced without difficulty to the renal pelves. The 
calyces and pelvis on the left were slightly dilated. 

There were several rectangular brown discolorations of the skin over the upper 
femoral, sacral, and inguinal regions, bilaterally corresponding to tlie ports used in 
the radiation therapy. 

The upper third of the right femur was removed, and a distinct coxa vara was 
noted. On section there was evidence of a healed fracture at the neck correspond- 
ing with the roughened area at the inferior edge of the neck externallj'. The 
cortex in this area appeared thickened, while the remainder of the cortex about 
the head was rather thin. The marrow of the liead and trochanteric region was 
yellowish and showed no areas of neoplastic involvement. It was somewhat more 
dense in the line across the neck. The marrow of the shaft was soft and yel- 
lowish red. 

The other pertinent findings were vesicovaginal and rectovaginal fistulas, marked 
parametrial fibrosis and several punched out ulcers in the small intestine, judged 
due to radiation. 

The immediate cause of death was pneumonia. 

Microscopic findings were as follows: 

Uterus . — The greatest portion of the lining was replaced by a necrotic and puru- 
lent layer. Much of the wall had undergone complete coagulation necrosis. Several 
areas, however, were invaded by sheets of atypical squamous cells, which occurred in 
discreet groups, and showed central necrosis, lysis, or keratinization. The individ- 
ual cells had poorly defined cell boundaries, a deep pink cytoplasm, and vesicular 
or hyperchromatic nuclei, which varied considerably in size and shape. Inter- 
cellular bridges were not demonstrable. There were no mitotic figures. Tumor 
cells were found in the parametrial fatty tissue. There was an infiltrate of 
moderate numbers of tymphocytes and plasma cells. Many of the large arteries 
showed considerable subintimal thickening. 

Sectovaginal Fistula . — The tract was a necrotic and purulent one. The under- 
lying tissue contained numerous masses of neoplastic cells similar to those found in 
the parametriums. The vaginal mucosa had undergone coagulation necrosis. There 
was a scattered mono- and polymorphonuclear leucocytic infiltrate. Eecent 
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Tlireo iiiontlis later she complainetl of pain in upper portion of ri{,'ht thifrli and 
in an area lateral to the sciatic notch. Flexion of the hip with the knee extended 
yielded pain in ahove areas, also when walking upstairs or attempting to rise from 
ii chair. No other pain was complained of. 

X-rav.s of the pelvis and ux)per three-fourths of the right femur were negative. 

Six weeks later (ten months after initial visit) rectal examination revealed 
indurated tissue encircling anterior half of the rectum about six inches from 
anus. Proctoscopy distal to the stenotic area showed many pin-point areas of 
hemorrhage on the anterior and right rectal wall. Biopsy from this area was 

nonmalignant. 

On Oct. 20, 1938, a barium enema wms given and reported as follows: “The 
barium enema flows in without difficulty until it reaches a point eight inches above 
llie anus. Here, a slight delaj' takes place and the lumen of the sigmoid for a 
stretch of one inch is narrowed to one-half inch diameter and the outline is irregu- 
lar. After evacuation the mucosal pattern in the constricted area was preserved. 



Fig. 5. — Case 1. Fracture of right femoral neck. Stricture of large intestine. Barium 

enema after evacuation. 

There is an intracapsular fracture of the right femur. The fracture line runs at 
right angles to the axis of the neck and is very straight. There is upward displace- 
ment of the distal fragment by about one-half inch. The bone does not show any 
visible pathologic changes. Conclusions: Organic constriction within the distal 
half of the sigmoid. Fracture of right femoral neck." The fracture was thus 
noted six months after completion of therapy and four months after onset of 
pain in the hip. 

Blood chemistry, count, and sedimentation rate were normal. ‘Wassermann and 
Kline tests were negative. 

Blood calcium was 9. OS nig./lOO c.c. ; phosphorus, 4.03 mg./lOO c.c. ; phos- 
phatase, 7.G1 units. 

A body spica plaster east extending from the umbilicus down to the right ankle 
and to the left knee was ajjplied. 

Within a month of the application of the cast, the imtient developed broncho- 
pneumonia and severe pain beneath the cast, necessitating its removal. Extensive 
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dilated thin-walled vascular siiaces. The adjacent cortex was nndorgoing resorption. 
Union between the fragments was entirely fibrous. The remaining trabeculae were 
small and undergoing decalcification. There was no evidence of new bone for- 
mation. . The adjacent marrow was fattj'; small areas of hematopoiesis were 
present. No neoplastic elements were found. Tlie periosteum was thickened, 
particularly at the fracture site, and consisted of dense, poorly cellular, fibrous 
tissue. No osteoblasts were present. Manj' of the smaller arteries within the 
marrow and in the periosteal tissues had markedly thickened walls, witli almost 
occluded lumina. The tliickening was due almost cntirelj' to widening of the sub- 
intimal layer. Inflammatory cellular infiltrate was scant and of the mononuclear 
variety. Sections through the head of the femur showed a covering of histologi- 
cally normal hyaline cartilage. The cortex, marrow, and boiij' trabeculae showed 
no histologic changes. Sections through the ligamcntum teres were composed of 
considerable dense, fibrous tissue. Several of the smaller arteries in the ligament 
showed marked subintimal thickening with the lumina narrowed to varjing de- 
grees, some being almost completely occluded. Vessels of the same size in the 
viscera showed no comparable thickening. The sections, from the irradiated skin 
presented an atrophy of the epidermis with flatteniiig of the rete pegs. The 
underlying corium shows considerable homogenation, and contains numerous 
chromatophores. There is a sciint lymphoc 3 'tic infiltrate, chieflj' perivascular in 
location. 



Fig. 8. — Case 2. Femoral lioacis moderately deformed, angulated upward. On the 
upper aspect of the right femoral neck, the cortex sliows sliglit interruption of con- 
tinuity. Intravenous pyelogram, cystogram, and ureterogram. 

Case 2. — Mrs. A. P., a o8-year-old Puerto Eican, para iii, was admitted Aug. 14, 
1937, complaining of leucorrhea, weight loss, pelvic pain, and vaginal bleeding of 2 
months’ duration. Pamilj^ and past historj' were irrelevant. Phj'sical findings 
were mitral stenosis, secondaiy anemia, and a Schmitz III carcinoma of the cervix 
uteri. Vaginal examination revealed a firm, nodular, and fixed cervix with an ulcer- 
ated crater on its posterior lip, which on biopsj' proved to be a squamous cell 
carcinoma. Parametria were bilaterall 3 ’' infiltrated. Uterus was slightl 3 ’ enlarged; 
adnexa, negative. Laborator 3 ' findings tvere essentiall 3 ' negative. Phenolsul- 
phonephthalein excretion was low, in spite of negative C 3 'stoscop 3 ' and p 3 'elograph 3 ' 
(retrograde and intravenous). 

Eoentgen therap 3 ' given from Aug. 17 to Sept. 25, 1937, consisted of the follou'- 
ing factors: 

200 kv., 50 cm. T.S.D., 2 mm. Cu. and 1 mm. A1 filtration 
Six ports (2 anterior, 2 posterior, and 2 lateral), 10 b 3 ' 15 cm. 

200 r. to each of 3 areas dail 5 ', rotating right and left, total- 
ing 2,400 r. per port (or 14,400 r.), ^fielding a tumor dose of 
6,814 r. units. 

I ' 
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llirombi were present in the larger veins. The rectal mucosa showetl considerahle 
(Icgcncrativc change. The mucosal and submucosal blood vessels were widely 
dilated. The pararectal tissue was a broad mass of fibrous tissue infiltrated with 
polymorphonuclear leucocytes. 

Urinary Bladder . — The lining epithelium had desquamated. The mucosa was 
markedly edematous. There was considerable vascular dilatation. No neoplastic 
involvement was found in the vesical or ureteral walls. 



Fig. 6. — Case 1. Section (autopsy) through fracture site in femoral neck with fibrosis 

avascularity. 



Fig. 7 — Case 1. Ligamentuin teres with vascular lumen markedly narrowed. 

Small Intestinal Ulcer . — The mucosa was completely necrotic, being recognized 
only by small suggestive plicae. The submucous fibrous tissue was greatly increased 
in amount and had replaced the muscularis in part. The ulcer at one point reached 
and involved the longitudinal layer of the muscularis. The fibrous tissue was 
infiltrated with moderate numbers of plasma cells, lyraphocj'tes, and pohunorpho- 
nucloars. The serosa was also markedly widened and had increased fibrous tissue. 

F emur . — In sections through the fracture site, the cortex was absent over a wide 
area^ being replaced by poorly cellular fibrous tissue. This contained numerous 
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Blood count was normal, serolog}' negative for syphilis. Curettage of cervical 
canal showed a transitional cell carcinoma. 

Eadium was inserted on Aug. 10, 1938: 

Uterine tandem 15 - 15 — 10 mg. radium "j 

Vaginal colpostat 15 - 15 mg. radium 1% mm. platinum filtration 

70 mg. for 92 hours = Dose 6,500 mg. hr. J 

Eoentgen therapy was given between Oct. 17, 1938, and Jan. 6, 1939, and con- 
sisted of the following factors: 

200 kv., 50 cm. T.S.D., 2 mm. Cu. and 1 mm. A1 filtration 
Six ports (2 anterior, 2 posterior, and 2 lateral) 10 x 15 cm. in size 
200 r. to each of 3 areas daily — alternating left and right for a total 
of 2,400 r. each measured in air (total 14,400 r.), j-ielding a tumor 
dose of approximately 6,204 r. 



Fig-. 10. — Case 4. Fracture of left femoral nock. 


Following this, she gained weight, felt better, and had no complaints until six 
months later when she complained of pain in her chest. At this time x-ray of 
chest showed a small area in the right lung which was questionably metastatic. 

Five months later, on Dec. 4, 1939, she complained of pain in the right upper 
thigh. Vaginal examination showed a frozen pelvis with infiltration to the lateral 
pelvic walls. X-rays of skull, spine, upper extremities, and legs were negative. 
X-rays of the femora and pelvis showed: ‘ 'Intracapsular fracture of the right 
femoral neck with partial impaction and rarefaction in upper half. Sclerosis in 
the lower half of the fracture line.” This was eleven months after completion 
of therapy. Blood count was normal at this time; blood calcium 9.52 mg. per 
cent, phosphorus 3.8 mg. per cent, phosphatase 8 units. A lateral splint was ap- 
plied to immobilize the right femur. Subsequently at open operation, five Moore 
pins were inserted through the neck to the head of the femur. Healing was 
prompt. She is walking around with difficulty at present, and her general condition 
is only fair. 
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!?cpl. 27, 1937 : Examination after completion of x-ray eyflc showcil marluvl 
regression in local lesion. Cervix was atrophied and flush with vaginal vault, and 
of normal consistency. Fornices were obliterated. Body of the uterus was atrophic, 
Parainetrial thickening had practically disappeared. 

Comvicni: “Excellent recession of local lesion, but constriction of vault and 
obliteration of fornices irill definitely interfere with proper full radium dosage.” 

Badium therapy on Sept. 27, 1937, consisted of: 

Uterine tandem of 10 and 10 mg.! 

A’^aginal corks of 10 and 10 mg. V 1,5 mm. Pt. filtration 

40 mg. X 100 hours = 4,000 mg. hr.j 

On Sept. 19, 1939, patient returned to the clinic, after an absence of two years, 
complaining of inabilitj- to abduct her thighs. Her weight was 93% jiounds. 
“ Vaginal examination revealed an obliterated vagina which admitted one finger 
for a depth of 1^^ inches. Cervix, uterus, and adnexa were palpable.” 

Intravenous pyelography showed both kidneys functioning well. 



Kig. 9. — Case 3. Intracapsular fracture at junction of right femoral liead and neck. 

lloentgenographic report: “Bilaterally, the femoral head shows coarse trabecu- 
lation and a cherry-sized area of increased illumination surrounded by a ring- 
shaped shadow of increased density. The femoral head is moderatelj’ deformed 
(angulated upward). On the upper aspect of the right femoral neck, the cortex 
shows slight interruption of continuity. On the whole, the affection of both 
femoral heads is very sj'mmetrical. ” 

It was felt that the bone changes noted adequately explained her clinical symp- 
toms. She has repeatedly refused to return to the hospital or even sec the social 
worker. 

C.VSE 3.— Hrs. A. D, a 64- year-old American housewife, para iv, was admitted 
Aug. 5, 1938, complaining of vaginal bleeding of three months’ duration. Her 
family, past, and marital history were noncontributory, except for a fall five 
years earlier. Following this fall she promptly arose and walked home. She saw 
no physician, had no x-ray taken and suffered no disability except slight pain 
in right thigh with change in weather. Physical examination was irrelevant 
except for pelvic findinss. Vasrinal examination: vagina was modoratelv con- 
tracted; cervix, softened, small, smooth and not ulcerated, but there was a slight 
sanguineous ooze from the external os. Fundus was not enlarged. Bilateral para- 
nietrial thickening was present, more marked on the right. 
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Table III. Summary of Autiiobss’ Oases 

Factors used: Dosage calculated for portals in r. units (in air) 
6 portals — 2 anterior, 2 posterior, and % lateral, 10 x 15 cm. 

200 kv., 20 Ma. 

Filtration 2 mm. Cu. + 1 mm. Al. 

T.S.D. 50 cm. 


PATIENTS 

FIRST 

L. s. 

SECONn 

A. P. 

THIRD 

A. D. 

FOURTH 

M. F. 

Age 

35 yr. 

58 yr. 

04 yr. 

04 yr. 

Diagnosis 

Cervix car- 

Cervix car- 

Cervix car- 

Cervix car- 

cinoma 

cinoma 

cinoma 1 

cinoma 

Schmitz Class 

I 

III or IV 

III 

III 

Eadium dose mg.hr. 

5,348 mg.hr. 

4,000 mg.hr. 

0,500 mg.hr. 

0,000 mg.hr. 

Total r. units per port 

3,000 r. 

2,400 r. 

2,400 r. 

2,400 r. 

Grand total 

18,000 r. 

14,400 r. 

14,400 r. 

14,400 r. 

Tumor dose 

7,020 r. 

0,814 r. 

0,204 r. 

5,490 r. 

Tumor dose without! 

5,940 r. 

5,200 r. 

4,044 r. 

4,224 r. 

lateral ports 




Interval between com-| 

0 mo. 

24 mo. 

11 mo. 

20 mo. 

pletion of therapy 

rt. femur 

bilateral 

rt. femur 

left femur 

and diagnosis of 
fracture 





Treatment or opera- 

Body spica and 

Ecfu.sed 

1 Operation, 5 

Thomas splint 

tion 

sandbag im- 
mobilization 


Moore pins 

or walking 
caliper 

Progress 

Autopsy 

Barely able to 
walk 

[walking with 
difliculty 

Walking with 
difliculty 


SUMMARY 

We feel justified in presenting these cases as fractures of the femoral 
neck following radiation therapy of cervix carcinoma. 

Repeated x-rays, particularly at the sites of fracture, were negative 
for metastases. 

Frequent roentgenograms disclosed no osteitis filirosa, destructive, 
neuropathic, or other recognizable bone disease entities. 

It is generally conceded that syphilis is not an cliologic factor in this 
condition. 

The incidence of femoral neck fracture in cases of gynecologic car- 
cinoma treated by roentgen therapy is higlier lhan that, observed in a 
similar age group of the population. 

Senescence certainly could not be an imjioi-tant factor in the fii'st 
patient who was only 38 years old at the time of death. 

Obesity can be ruled out etiologically, since the patients at most 
weighed between 96 and 140 pounds during the period of treatment. 

Severe trauma is entirely excluded because the first patient was bed- 
ridden except for the necessary examinations and the othei-s gave no such 
history. At no time did they complain of sudden sharp pain. The frac- 
ture was insidious and diagnosed fortuitously in the fii’st case during a 
barium colon roentgenogram. Only one and one-half months previously 
the femur and pelvis were roentgenographically negative. In the other 
cases the diagnosis was made because of our jn-evious experience. 

Absence of bilaterality does not mitigate against the pathogenesis pre- 
viously ascribed. If these patients live long enough, it is not improbable 
that more bilateral fractures will be observed. Our first case died within 
a year of the completion of her x-ray cycle. The remaining patients are 
still alive. 
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Cask 4. — Mrs. M. F., a 64-year-old Italian housewife, para xii, was admitted May 

23, 1938. Cervical biopsy at another hospital showed squamous cell carcinoma, 
prickle-cell type. Menopause occurred at age of 41 years. For the past year she 
had a gradually increasing leueorrhea, and for the past month lower abdominal 
pain and swelling of the left leg. There was no bleeding. 

Physical examination was essentially negative, except for pelvic examination 
which showed a slightlj' enlarged nodular fixed cervix with bilateral parametrial 
infiltration more marked on the right. X-ray films of the chest, spine, pelvis, and 
intravenous pyelography were negative, as were the electrocardiograms, blood 
count, chemistry, and Wassermann test. 

Roentgen therapy consisting of the following factors was given between May 

24, 1938, and July 1, 1938: 

200 kv., 50 cm. T.S.D., 2 mm. Cu. and 1 mm. A1 filtration 
Six ports (2 anterior, 2 posterior, and 2 lateral) 10 x 15 cm. 

200 r. to each of 3 areas dailj', rotating right and left total- 
ing 2,400 r. per port (or 14,400), yielding a tumor dose of 
5,496 r. units. 



/ 


Fig. 11. — Case 4. Fracture of left femoral neck, cone study. 

Radium therapy was given on July 11, 1938. The factors were: 

Uterine tandem 15 and 15 mg. 1 

Vaginal corks 15 and 15 mg. I 1.5 mm. Pt. filtration 

60 mg. X 100 hr. = 6,000 mg. hr. ] 

Pelvic examination at this time showed a markedly narrowed vagina, a cervix 
not palpable, and bilateral parametrial infiltration. The following month she 
developed a phlebitis of the left lower extremity which subsided under symp- 
tomatic therapy. 

On April 1, 1940, she walked into the clinic with a noticeable limp and com- 
plained of pain in the left hip. This pain had been gradual in onset for the past 
four months. X-ray showed " intracapsular fracture through the upper end of 
the left femoral neck with % inch upward displacement — and slight impaction of 
the fragments. No changes of bone structure can be detected.” 

She had less than 1 cm. shortening, with no appreciable eversion, and slight 
spasm on inversion. Pelvic findings were: occluded vagina and frozen pelvis. 
Treatment consisted of immobilization by sandbags, followed by a Thomas splint 
or walking caliper. She now walks with considerable difficulty. 
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PREVENTION OP ASPHYXIA NEONATORUM^ 

A Study of the Etiologic Factors Observed in 2,000 Consecutito 

Deliveries 

Curtis J. Lund, M.S., M.D., Madison, Wis. 

(From the Department of Obstetrics and Gynecology, University of Tf'isconsin, and 
the State of Wisconsin General Hospital.) 

P REVENTION of asphyxia neonatorum sliould be the acknowledged 
responsibility of every obstetrician as an integral part of prenatal 
care and the conduct of labor. There has been a tendencj’- to accept 
asphyxia neonatorum as something unpreventable or at least unavoid- 
able. Fatalistic acceptance of the latter view might seem justified upon 
superficial consideration of the fact that prematurity, trauma, and 
analgesics are ordinarily accepted as most important etiologic factors 
and that beyond a certain point these are truly unavoidable. This ac- 
ceptance is confirmed in current literature concerning asphyxia 
neonatorum where the great majority of publications are concerned with 
treatment only. 

The approach to this problem of prophylaxis should be similar to that 
of prevention of any disease as conducted along lines of preventive 
medicine in general. Before prevention can be instituted, a thorough 


•Aided by a grant from the Wisconsin Alumni Research Foundation. 



STRAUSS AND MC GOLDRICK ; FRACTURE OF FEJIORAL NECK 933 


Careful histologic examination of multiple sections from the fracture 
site and adjacent l)one revealed no metastatic involvement. 

In the case autopsied, since the right lateral trochanteric port received 
3,000 r. units and the depth dose to the tumor through this port was 
840 r. calculated at 16 cm. depth, the intervening tissue was of necessity 
irradiated. The skin shoAved marked bronzing and epithelial desquama- 
tion. Subcutaneous induration, ureteral occlusion, intestinal obstruction 
with stenosis and multiple fistulas were also present. All of these changes 
Avere bilateral. Due to the proximity of the femur to the surface, the 
depth dose to the bone and its vascular supply is practically the same as 
the surface dose. This must be borne in mind in e.valuating the term 
"relative radiation resistance.” Excessive dosage of roentgen therapy 
AA'hether given in one prolonged cycle or in smaller repeated cycles im- 
perceptibly reaches dangerous proportions whose consequences become 
more serioiTS Avith the lapse of time. 

The pathologic findings of the autopsy are characteristic of radiation 
effects. 

CONCLUSIONS 

This study Avas undertaken not Avith the intention of finding fault Avith 
the technique of the oncologic radiologist, but Avith the hope that Ave may 
profit, to the lienefit of the patients, from a critical survey of the re- 
ported data of osseous radiation injury. 

It is our conclusion that the small increase of depth dose via treatment 
through lateral ports docs not justify the added risk. Also that doses of 
radiation even in prolonged, small, divided dosages, by their cumulative 
action, may produce serious injury even to a radiation-resistant struc- 
ture-like bone. In repeating the cycle, tlie cumulative action must be 
carefully borne in mind. 

Clarification of the pathogenesis is a necessary prerequisite for early 
correct diagnosis. Earlier diagnosis assumes greater importance as the 
incidence of the condition increases, AAdiieh is to be expected as the per- 
centage of ten-year survivals folloAving roentgen therapy rises. 

We must bear in mind that the vascular supply of the femoral neck is 
terminal and vulnerable to postradiation vascular occlusion. In most 
eases these patients are poorly nourished due to a calcium-phosphorus- 
vitamin imbalance. A critical evaluation of our oAvn Avork requires us 
to rcAdse our technique in the light of the above conclusions. 

We cannot condemn all therapy AAdiieh does not cure, since therapeutic 
nihilism, in a disease fraught Avith such dire consequences, is craven 
surrender. If Ave can do naught but alleviate the symptoms of advanced 
malignancy and make oncoming death more bearable, Ave are justified in 
using palliatAe therapy. However, we must keep in mind that Ave are 
treating the patient and not the disease. 

AVe hereby express our thanks to Dr. S. AA'^esting', Roentgenologist ; Dr. H. Eolker, 
Pathologist ; and Dr. M. R. Camiel. 
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Various fundamental Init somewhat isolated facts concerning the 
etiology of asphyxia neonatorum have appeared in the literature, most of 
them appearing in conjunction with discussions of pain relief. 

The importance of excessive variations in fetal heart rate in relation to asphyxia 
was emphasized by von Winckels in 1S9.S and by others since that time. Knipeo 
in his review of “twilight sleep” states that both Hocliei.sen and he found increased 
asphyxia following an increase in length of labor. Veit in 2,550 vertex labors re- 
ported 18.2 per cent asplpTcia following two-hour second stage of labor and 49. G 
per cent following a four-hour second stage. Shutc and Davisio more recently have 
described in detail the relation of morphine to the condition of the infant at birth. 
In addition to the effect of morphine itself, which caused 2G per cent narcosis, they 
found important such factors as time of administration, trauma of delivery, maternal 
toxemia, condition of the infant in utero, anesthesia and adjuvant sedatives. 
Lewisii concluded that a combination of any of several analgesic agents plus op- 
erative delivery greatly increased the incidence of asphyxia. ClilTord and Irvingr 
observed less asphyxia with barbiturates than with opiates, and that the size of the 
dose and tlie time of administration of barbiturates was of no great significance. 
These later reports were the results of series of selected cases. The relation of 
trauma and prematurity wore reviewed and summarized by Hess, Mohr, and 
Bartelmei 2 who emphasized the relation of cyanosis to atelectasis and cerebral trauma. 
Cliffordi3 reported the relation of asphy.xia to premature separation of the placenta. 

Ivosmak,i4 in 1931, in discussing the viewpoint the obstetrician should take in 
asphyxia neonatorum, stated that it was something to be feared constantly and 
anticipated. He divided the causative factors as follows: (1) before delivery: 
pressure, prolapse and knots of the cord, phicental separation, uterine tetany, nar- 
cosis, analgesia, and anesthesia. (2) During labor: trauma of forceps, pressure, and 
version. (3) During labor and delivery from sudden compression or release of the 
head passing through the birth canal. (4) Prematurity: with defective respiratory 
development. (5) Asphyxia from analgesics given the mother. 

A similar classification by Moncricfitis is as follows: 

A. Central Factors 

1. Immaturity of the center. 

2. Damage of center: pressure, edenni, homorrluige, etc. 

‘ 3. Narcotics. 

4. Chemical factors: oxygen lack, carbon dioxide excess, etc. 

5. Circulatory disturbances: cord jrressure, etc. 

B. Peripheral 

1. Obstruction. 

2. Delayed expansion. 

3. Muscular feebleness. 

4. Circulatory failure. 

McGrath and Kuderic studied 4,8G5 consecutive births in relation to asphyxia 
neonatorum, their primarj' interest being the peripheral factors involved. ^Mention 
was made that prophylaxis played an important in reducing the cflects of the 
central factors. They found that trauma increased asphyxia frpm G.G to 15.6 per 
cent and fetal mortality from 2.4 per cent to 10 per cent. 

There has been considerable discussion in the literature about the 
correctness of the term “asphyxia neonatorum” and various substitutes 
have- been suggested: apnea neonatorum, anarchapnea, respiratory 
failure, oligopnea, and others. While granting that the term ‘ ‘ asphyxia 
neonatorum” is a misnomer, we feel certain that everyone knows the 
connotations that the words carry, and hence it will be used. 
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knowledge of the incidence, distribution, severity, and other modifying 
factors of the disease must be obtained. Some work has been done along 
these lines, and this report adds corroborative evidence, but more will be 
necessary before the various ramifications of this problem are completely 
understood. 

Until recently, neonatal death has been considered the only serious con- 
sequence of asphyxia neonatorum. There can be no doubt about the 
higli neonatal mortality following asphyxia, a fact repeatedly observed 
and reported. 

The entire subject of fetal and neonatal death has been recently summarized by 
Potter and Adair.i Imi^ortant developments in the field of asphyxia by Yant and as- 
sociates,2 Courville,^ Sehreiber,^ and others have revealed many unfortunate results 
from asphyxia other than death. The knowledge of the fact that permanent damage to 
the central nervous system can be caused by anoxia is leading to a revision of 
our concepts concerning the seriousness of asphyxia neonatorum in those in- 
fants who survive. Schreiber’s^ statistics show that 70 per cent of a group of 500 
individuals with evidence of neurologic disease of obstetric origin had asphyxia at 
birth. DeLees has long stressed the importance of observing these individuals in 
later life. 

With the improvement in medical records and statistics, we should 
be able eventually to observe the asphyxiated infant and its ultimate 
fate. From the few figures available, the incidence of asphyxia is usually 
from three to five times greater than that of neonatal death. This makes 
the group under consideration much larger than the neonatal death 
group alone and probably emliraees between 15 and 25 per cent of all 
infants. 

At the inception of this study, little could be found in the literature 
concerning statistical evaluation of the many etiologic factors of 
asphyxia neonatorum. Since then Cole, Kimball and Daniels® have 
analj^zed 5,000 consecutive deliveries on the basis of the etiologic factors 
of asphyxia. Prior to this repoi't most of the literature was concerned 
with the evaluation of various analgesics and their merits as demon- 
strated by relationship to the incidence of asphyxia neonatorum. A 
tabulation of the literature concerning pain relief in labor listed over 
400 such articles by 1930; hundreds more have appeared since then. 
Thus, a critical review of the literature is all but impossible, yet from 
these reports, the consensus is to date that no one has found a pain-re- 
lieving drug which does not reflect itself by increasing asphyxia 
neonatorum. History indicates that many drugs have been in favor for 
a short or longer period of time as ideal analgesics, only to fall into ill 
repute by the test of time. The ease of “twilight sleep ” is a notable one. 
In general, there has been too much emphasis placed on the type of drug 
used and too little knowledge employed in the correct use of any chosen 
one. The pivotal point has been aptly stated by Clifford and Irving^ 
who state that no method of obstetrical analgesia . . . “is wdthout some 
unfavorable influence on the fetus . . . .and the ultimate fate of the 
present methods of analgesia may hinge on the price the infant must pay 
for the mother ’s comfort. ’ ’ 
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and disadvantages were found with the use of completed records; diffi- 
culty was encountered occasionally Avhen there Avas incomplete data. 
This Avas offset by the data being entirely impersonal and unbiased. 
TAventy cases AA'ere not used because of lack of data or liecause the preg- 
nancy Avas of less than tAA'ent3’--eight AA’^eeks’ duration. There Avas some 
question as to the proper classification of stillbirths. Inasmuch as many 
stillbirths are due to asphyxia in labor, only infants dead at the onset of 
labor (absent fetal heart tones) Avere excluded. There Avere 24 of these, 
18 of Avhieh AAmre found to be macerated at birth. 

RESULTS 

On the basis of the previously mentioned clas.sification, tlie following results 
w'ere obtained from a study of 1,982 infants: No asphyxia, So per cent (1,084 
cases) ; mild asphyxia, 6.8 per cent (134 cases) ; moderate asphyxia, 0.0 per cent 
(120 cases); severe asphyxia, 2.2 per cent (44 cases). Those classified as no 
asphyxia had normal respiratory function at birth. The “mild” group were those 



Pig. 1. — The incidence of mild, moderate, and severe asphyxia neonatorum in 890 

primiparas and 1,092 multiparas. 


apparently not seriously involved and would be considered by many observers as nor- 
mal infants. To a certain extent the “moderate” group roughly corresponds to the 
old classification of asphyxia livida. The “severe group contains those previously 
known as asphyxia pallida but may also contain those Avith asphyxia and cyanosis. 

Parity . — As was expected, the primiparas hav'e nearly tAvice the incidence of 
asphyxia that multiparas have, primiparas 18.9 per cent and multiparas 11.7 per cent. 
Unexpected were the results found in a comparison of the various degrees of parity. 
The optimum parity occurred Avith the fourth or fifth child, this Avas folloAved by an 
increase beginning Avith the eighth pregnancy (Fig. 1). This apparently coincides 
AAuth the increase in age noted by Cole and others.® 

Prenatal Complications . — This Avas one of the important factors noted in this 
series. An unusually high percentage of complicated obstetric cases are treated at 
this hospital. Out of 1,684 deliveries, 595, or 30 per cent, had some prenatal com- 
plications. The total percentage of asphyxia Avas over twice as great in these in- 
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T]ic opinions, experience, and individual reactions of the obstetrician 
result in diverse conceptions, first as to what constitutes asphyxia 
neonatorum, and second, as to the need for resuscitative methods. The 
perfectly normal newborn infant takes its first breath as delivery is 
completed or immediately afterwards. This usually occurs within ten 
or twenty seconds after birth and cei’tainly should occur within a minute. 
After this, the respiratory passages contain enough air to permit the 
characteristic loud, vigorous, and lusty cry. Any infant that fails to do 
this is not physiologically normal at birth, and therefore should be 
classified as asphyxiated. These infants with abnormal respiratory 
function manifest one or more of the readily observed signs in Table I. 

This classification -was the basis for the present study. Occasionally 
some difficulty ivas encountered in the classification of mild asphyxia due 
to incomplete data. This has led to the practice now employed at every 
delivery; namely, the accurate recording, in seconds, of the length of 
time from birth until the first lireath and also until the characteristic 
vigorous lusty cry. Both of these are readily observed and constitute 
end points for judgment of the degree of asphyxia. The actual timing 
of the institution and duration of resuscitation is also important. 


Table I. Classification op Asphyxia Neonatorum as Used in This Study 


physical signs 

NO 

MILD 

MODERATE 

SEVERE* 

ASPHYXIA 

ASPHYXIA 

ASPHYXIA 

ASPHYXIA 

Re.‘5piratory 

Onset 

Respira- 

tion 

Spontaneous 

Immediate 

1 

Spontaneous 

Oligopnea 

1-5 min. 

Delayed 

Apnea 

0-15 min. 

Delayed 

Apnea over 

15 min. 


Resuscita- 

None 

None 

Tracheal tube 

Tracheal tube 


tion 



or moutli-to- 
mouth 

or moutli-to- 
mouth 

Activity 

Cry 

Vigorous 

Lusty 

Delayed 

Vigorous 

Lustj' 


Weak or ab- 
sent 

G3'anosis 

None 

Mild 

Moderate 

Severe or pal- 
lor 

Muscular activity j 

1 

Vigorous 1 

Active ^ 

Sluggish j 

Depressed j 

Flaccid and 
relaxed 

Pallor and/or sliock 

None 

None 

None 

Present 


*AU infants alive at onset of labor but who died during labor are included in this 
group. 


In the following clinical-statistical studj’' of over 2,000 consecutive 
deliveries, we shall attempt to tabulate and evaluate the frequency, 
severity, and combined effects of some of the etiologie factors that alter 
the normal respiratory function of the infant at birth. All of the 
patients were delivered on the obstetric floor of this hospital ; they were 
both private and ward patients, but every case was under the direct 
supervision of attending staff or trained residents. This fact lends ac- 
curacy and uniformity to the data. The results were compiled by a care- 
ful study of the completed obstetric record, infant record, and anesthetic 
record, and then transferred to punch cards. From these cards prac- 
tically unlimited statistical analyses were possible. Both advantages 
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logical method, being well aware of the inaccuracy of gestational age based on 
menstrual history alone. All infants born before the twenty-eighth week were e.x- 
cluded. Table II shows the incidence of asphyxia and neonatal death in relation 
to maturity. 

Maturity as determined by gestational age has a profound effect on the incidence 
of asphyxia, and asphyxia in turn is followed by an increase of the neonatal death 
rate. For example, a 2S-week-old infant born without asphyxia has a better chance 
of survival than a term infant born with severe asphyxiii. Asphyxia is increased in 
the premature following the use of nonvolatile analge.«ics and is of great importance, 
as can be seen from Fig. 3. The question of analgesia will be further discussed 
subsequently. 



high percentage of aspliyxia neonatorum. The incrca.se is most marked in tlic mod- 
erate and severe degrees. 

Presentation and Position . — As would be expected breech presentations wore as- 
sociated with double the incidence of a.sphyxia found in cephalic presentations, 
the figures being 27 per cent and 14 per cent, respoctivelj". There was also a rela- 
tion to position as well. The two occipitoanterior positions, E.O.A. and L.O.A., were 
practically identical in incidence of asphyxia. All occipitotransverse and posterior 


Table III. The Eelation of Asphyxia to Pkesextation and Position 


position and presentation 

NO. OP 
infants 

NO 

ASPHYX- 

IA 

MILD 

ASPHYX- 

IA 

moder- 

ate 

ASPHYX- 

IA 

SEVERE 

asphyx- 

ia 

All occipitoanterior positions — 
L.O.A. and E.O.A. 

1334 

88.5 

G.O 

5.0 

1.5 

All occipitotransverse and pos- 
terior positions — L.O.T., L.O.P., 
E.O.T., E.O.P. 

518 ’ 

! 

81.0 

7.0 

8.5 

3.5 

Breech 

so 

74.5 

11.0 

.0.0 

5.5 



















LUND; ASPHYXIA NEONATORUM 


939 


dividuals, being 26 per cent while the uncomplicated cases had only 11 per cent 
asphj'xia. There is a wide variation in the frequency of asphyxia, depending on the 
type of complication present. In classifj-ing individuals having more than one pre- 
natal complication, the most significant one was chosen. For example, toxemia 
would receive preference over the common cold. These results are graphically 
recorded in Fig. 2. 

Maturity . — Most reports considering maturity are usually based on the weight 
of the newborn infant as the criterion of maturity, or on a combination of weight 
and gestational age. Inasmuch as accurate determination of weight before birth 
is impossible and even the estimation of weight is subject to gross inaccuracies, 
we have classified maturity on the basis of gestational age alone. In a survey 
primarily intended to permit the evaluation of the unborn infant, this seems to be a 


A5PrtVXia. 

PRtnOTOL COMPLlCaTlOnS 



noNC 

MILD 

noQtRnTE 



Pig. 2. — Shows the effect of prenatal complications on asphyxia neonatorum. Nerv- 
ous system complications (35 cases) include paralysis, psychosis and others. Respira- 
tory diseases (69 cases) are minor, such as common cold, and major, such as tuber- 
culosis, bronchitis, and pleuritis. Syphilis 38 cases. Cardiac disease (63 cases) in- 
cludes all types of heart disease in all stages of compensation. Urinary complications 
(47 cases) are primarily pyelitis. Soft tissue anomalies (39 cases) are those of the 
pelvis and include fibroids, cysts, prolapse and others. Digestive disturbances (28 
cases) are colitis, appendicitis, cholecystitis, hepatitis, and others. Date toxemias 
129 cases. Contracted pelvis 120 cases. Metabolic diseases (18 cases) were either 
diabetes mellitus or hyperthyroidism. 


Table II. A Comparison op the Frequency and Severity op Asphyxia and 
Neonatal Mortality During Various Gestational Ages 


gesta- 

tional 

AGE IN 
WEEKS 

no. op 

in- 

fants 

NO asphyxia 

... 

mild ASPHY'XIA 

moderate 

asphyxia 

SEVERE 

ASPHYXIA 

% NOT 
as- 
phyxi- 
ated 

% OF 
neo- 
natal 

DEATHS 

% OF 
AS- 
PHYXIA 

% OP 
neo- 
natal 

DEATHS 

% OP 
as- 
phyxia 

% OP 
NEO- 
NATAL 

DEATHS 

% OF 
AS- 
PHYXIA 

1 % OF 
NEO- 
NATAL 

DEATHS 

28 

33 

48.5 

50.0 

15 

80 

30.0 

90 

6.5 

wSm 

32 

50 

58.0 

17.0 

18 

11 

16.0 

50 

8.0 


36 

177 

76.5 

3.0 

9 

0 

10.5 

20 

4.0 


40 

1,655 

86.0 1 

1.5 

6 

0 

5.0 

10 

1.75 


40-1- 

67 

85.5 ! 

0.0 

8 

0 

5.0 

30 

1.5 

■■ 
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Type of Delivery . — Operative delivery increased asphyxia. Out of 636 operative 
deliveries 159, or 25 per cent, of the infants had asphyxia, while only 134, or 10 
per cent, of those from 1,346 spontaneous deliveries were similarly affected. We 
recognize that operative delivery is frequently indicated, regardless of the danger 
of asphyxia, and at times it may actually decrease the incidence of asphj-xia when 
there is a failing fetal heart rate which fails to respond to maternal oxygen therapy,iT 
or where there is premature separation of the placenta, prolapse of the cord, or 
similar disturbances. Table IV shows that operative deliveries per se cause increase 
in asphyxia neonatorum; for example, the rate of asphyxia in spontaneous de- 
liveries where no nonvolatile analgesics have been given is 8.5 per cent, while fol- 
lowing low forceps deliveries under .similar circumstances, the rate is 11 per cent. 
Yet the combination of operative delivery and analgesics greatly increase the in- 
cidence and severity of asphyxia. 


QSPtiVXI a 

COMPLICa-Tl6ri5 "f Lfl50R 


toa % , 


fto-L- 







r' 




nORMflL 

LOtOK 


MtCOniUM 5UttOm& 


iBstGULOR optentivt PCOLon&io oll 
rtTOLUtner oYMooia lobor conpucnriotts 


Fig. 5. — Shows some of the dangerous complications of labor in regard to asphyxia 
neonatorum. Meconium was observ'ed in 37 cases e.xclusive of breech presentation. 
Bleeding was noted in 47 cases of placenta previa and premature separation of the 
placenta. Marked irregularity and slowing of the fetal heart was found in 62 cases. 
Prolonged labor meant a labor of over thirty-six hours, this present in 26 cases. 
Operative dystocia was present in 25 cases. 


Complications of Labor . — In addition to prenatal complications, we have another 
group of complications active during labor and more or less intimatelj' associated 
with it. There were 292 of these cases; however, only 238, or 12 per cent, were of 
possible effect on the fetus.. Those excluded were such factors as post-partum hemor- 
rhage before delivery of the placenta, manual removal of the placenta, and others. 
Complications of labor include the often mentioned factors of cord prolapse, knots in 
the cord, and tetanic uterus. These are usually mentioned in textbooks as frequently 
occurring factors, and one is led to believe that they are responsible for much 
fetal asphyxia. Actually they occurred in only 5.5 per cent of tlie 238 complicated 
labors, or 0.65 per cent of our entire series. When they were present, the in- 
cidence of asphyxia ■was 46 per cent (occult prolapse of cord not included). As 
will be seen in Fig. 5, there are other complications occurring in greater frequency 
which are followed by as severe or even more severe asphyxia. 

Analgesics . — Unless specifically other-\vise stated, the term analgesics is used in 
this paper to signify drugs other than inhalation analgesics given during labor. The 
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positions were also similar but in these the incidence of asphj-xia was increased 33 
per cent and the severe type of asphj'xia doubled. The results are summarized in 
Table III. Tlie results are not surprising when one considers that in this series 
oecipitoposterior positions were accompanied by a threefold increase in incidence of 
operative delivery, a twofold increase in the administration of nonvolatile analgesics 
and a 20 per cent and 30 per cent increase in the duration of the hrst and second 
stages of labor, respeetivelj'. Eegardless of the factors that cause the increase in 
asphj-xia, the fact remains that the prognosis for the infant is definitely worse in the 
case of oecipitoposterior and breech presentations. 

Duration of Labor . — This is divided into first and second stages as follows: 
First stage: With the exception of precipitate labors and prolonged labors the 
results are not striking. Because of the marked variation in length of labor in 
primiparas and multiparas, they are considered separatelj', yet the results are not 
significantly different. As can be readily seen from Fig. 4 asphyxia is greatest in 
labors of less than three to four hours and in those of over thirty hours. The opti- 
mum duration of the first stage as regards asphj'xia is one of about five to seven 


aspbtvxia 



Pig. 4. — Unusually short or prolonged first and second stages result in increased 
asphyxia neonatorum. The general trend is the same in both primiparas and multip- 
aras. A first stage of over thirty-six hours or a second stage of over one and one- 
half hours is accompanied by a rapid increase in asphy.xia. 

hours for both primiparas and multiparas; j-et the average duration of the first 
stage in primiparas was thirteen hours and thirty-six minutes, and 41 per cent of 
the labors occurred in the nine- to fifteen-hour period. The multiparas had an aver- 
age duration of the first stage of seven hours and thirtj' minutes and 42 per cent of 
the labors took place during the five- to seven-hour period. Thus, multiparas tend 
to have a first stage of more nearly the optimum duration. Prolonged labor carries 
a high degree of asphyxia as will be seen under the consideration of complications 
of labor. Second stage ; The same general results are observed here. The precipitate 
deliveries are followed by a mild increase in asphyxia neonatorum but the greater 
danger follows the long second stage. Comparing the primiparas and the multiparas 
as before, we find that the primiparas have an average duration of second stage of 
one hour and seventeen minutes with 46.5 per cent deliveries occurring in the one- 
and one-and-one-half -hour groups. The average duration in the multiparas was forty 
minutes, with 69 per cent of the deliveries in the fifteen to forty-five-minute periods. 
Only 26.0 per cent of the primiparas delivered at the optimum period. Note the 
relatively rapid increase in the rate of asphyxia after the second stage has exceeded 
one and one-half hours in length (Pig. 4). 
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“others” are tliose who received small doses of barbiturates, codeine, etc., a small 
heterogeneous group of little significance. 

From these figures, it would .seem that morphine produces greater asplij-xia 
neonatorum than heroin. A repeat dose of heroin produces about the same asplij-xia 
as does morphine. The increase in asphyxia following heroin occurs in the moderate 
group; for. the remainder, it occurs in the severe groups. 

In order to exclude and to evaluate the factor of trauma, we have analyzed the 
various drugs in relation to .spontaneous, low forceps deliveries, and then all op- 
erative deliveries in relation to total asphyxia. Fi-om Table VI we see that in the 
case of spontaneous delivery heroin has a definite advantage over morphine, but in 
the operative deliveries this advantage is lost. Furthermore, there is a definite 
danger in repeating any opiate, even heroin, though it is known to be one of the 
most rapidly acting ones.o In the same table we liave combined the results of various 
analgesics in the premature infants. 


Table VI. The IxriDENrE or Asi>iiyxi.\ tk Helatiox to Tyre of Deltvep.y, 
Matfiuty, Axn Type of Axaloeeic 


TYPE OF AXALGERIC.S 

XO. OF 

OASE.S 

PEIl CENT 
IN 

SPONT. 

PER CENT 
IN LOW 
FORCEP.S 

PER cent' 
IN ALL 

OPER- 

ATIVE 

PER CENT 
IN TERM 

INFANT.S 

PER CENT 

IN ALL 

PREMA- 

TURE.? 

None 

1,384 


n.o 


8 

22 

Heroin 

344 


28.5 


18 

40 

Heroin repeated 

47 


30.5 


21 

64 

Morphine alone or with 
scopolamine 

72 


29.5 

28 

26 

50 

Scopolamine 

95 

0 

0 

40 

34 

69 

Others 

40 

22.0 

10.0 

20 

6 

40 


In the relation to maturity, there is apparently no .specificity ns far as the drugs • 
used were concerned. Asphyxia increased markedly in prematures following all 
types of analgesics. Space does not permit a complete analysis of maturity and 
tj-pes of asph 3 'xia but the increa.se occurs in the “moderate” group in the prematures. 

One cannot avoid the old question of the interrelationship of asphj’xia, length of 
labor and analgesic drugs, Arc thej' independent, related, or sj'nergistic? We have 
previouslj- stated that asphj-xia increased after rapid labors. However, when these 
figures are analyzed on a basis of analgesia, we find that only the patients having 
had analgesics show this effect, while tho.se with no analgesia had no increase in 
asphyxia following a short first stage (Fig. f>). The aspln-xia is due to an error 
in judgment in administering opiates to patients that deliver within five hours after 
the onset of labor. Prolonged labor apparenth' causes increased asphj-xia whether 
analgesics are given or not, but the total figures are too small for accurate in- 
terpretation. The situation during the second stage of labor is similar as regards 
the cases delivering within fifteen minutes, asphj-xia being apparcntlj- due to anal- 
gesia and not to the rapid labor. However, a reversal is noted in relation to pro- 
longation of the second stage. Here asphj'xia neonatorum was greater when the 
mothers were given analgesics. The optimum length of the second stage of labor 
is about thirty minutes, and at this particular time, there is little difference between 
those receiving analgesia and those without it. 

Indxiction of Lahor . — Medical induction of labor, using enemas and quinine, 15 
to 30 gr., and posterior pituitarj', had apparentlj' little effect on the incidence of 
asphyxia. Sadler and othersic described deleterious effects on the infant from quinine 
given for medical induction. The total asplij-xia in our 1,65G noninduced cases was 
13.6 per cent and in the 311 medicalty induced cases was 15 per cent. 

Anesthesia and Analgesia . — Of the 1,982 cases 1,806 had some form of inhalation 
analgesia or anesthesia; 1,504 patients had nitrous oxide-oxygen intermittent an- 
algesia with pains; 142 had no inhalation analgesia or anesthesia; 350 had an- 
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TABr.E IV. A Comparison Between the Type op Delivery, the Use of An- 
algesics/' AND THE Incidence and Severity of Asphyxia 


TYPE OF 
delivery 

' ! 

NO. 

OF 

CASES 

NO 

ASPHYXIA 

% 

MILD 

asphyxia 

% 

MOD. 

asphyxia 

% 

SEA'ERE 

ASPHYXIA 

% 

NO 

ANALG. 

AVITH 

ANALG. 

NO 

ANALG. 

with 

ANALG. 

NO 

ANALG. 

1 WITHt 
ANALG. 

NO 

ANALG. 

WITH 

ANALG. 

Spon- 

1,329 

91.5 

. 82.5 

5.5 

6.0 

2.0 1 

10.0 

0.7 1 

1.0 

taneous 










Low 

349 

89.0 

73.0 

5.0 

10.5 

4.0 

13.5 


2.5 

forceps 










Mid- 

36 

85.5 

67.0 

0.0 

0.0 

9.5 

33.0 


5.5 

forceps 










Cesarean 

159 

78.0 

60.0 

13.5 

11.0 

4.0 

21.5 

4.0 

6.5 

section 








1 


Breech 

80 

77.5 

68.5 

7.5 

12.5 

7.5 

12.5 

7.5 1 

8.0 

Version 

24 

44.0 

67.0 

25.0 

0.0 1 

25.0 

0.0 

0.0 1 

33.0 


‘Types of analgesics are discussed later. 
fGreatest increase in this group. 


relationship between analgesics and asplijncia neonatorum has been the subject of 
niucli controversial literature for years. It is not the purpose of this paper to dis- 
cuss the advantages or disadvantages of any of these analgesics as they effect ma- 
ternal amnesia and pain relief. The relationship of certain of these agents to 
asphyxia neonatorum will be shown. Eecent studies of morphine by Shute and 
Davis/o of barbiturates by Clifford and Irving/ and by Lewis/i of scopolamine by 
Cole and associateso have summarized the effects of these drugs on asphyxia 
neonatorum. Our figures tend to confirm some of these observations and in addition 
present results following the use of heroin. We have deliberately avoided a consid- 
eration of the time factor which exists bet'ween the time of drug administration and 
delivery for two reasons; In the first place, it is now' well knoivn that the time 
element is of marked importance in the administration of morphine and closely al- 
lied drugsio and is of considerable less significance in the case of barbiturates.^ 
Second, we always attempt to estimate this time and govern our administration 
of opiates so that they antecede delivery by at least four hours. In the majority of 
cases, this is possible. When failures due to inaccurate timing occur, they can be 
charged to the opiates, because the time factor then becomes a quality of the drug, 
assuming of course that reasonable obstetric judgment is used in administration. 
Usually ^^2 gi'- of heroin was the average dose. The morphine dosage varied from 
Vs to ^ gr. Scopolamine was from ^50 to %oo g*"-> repeated, and 'was 

used alone only as a premedication for cesarean section. Analgesics administered 
twelve hours or longer before delivery were excluded. In Table V we find the 
general results for each of the above-mentioned drugs, included under the title 


Table V. The Types of Pain-Relieving Drugs Used and the Frequency and 
Severity of Asphyxia Neonatorum Folloaving Their Use 


TYPE OF DRUG 

NO. OF 

CASES 

NO 

ASPHYXIA 

% 

MILD 

ASPHYXIA 

% 

MODERATE 

ASPHYXIA 

% 

SEVERE 

ASPHYXIA 

% 

None 

1,384 

89 

6.0 

3 

2.0 

Heroin 

544 

so 

7.0 

11 

2.0 

Heroin repeated 

47 

68 

8.5 

17 

6.5 

Morphine alone or tvith 

72 

70 

12.0 

12 

6.0 

scopolamine 

Scopolamine* 

95 

60 

13.0 

21 

6.0 

Others 

40 

87 

3.0 

5 

5.0 


‘Premedication for ce.sarean section. 
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Infant Complications . — Exclusivo of coiigcnitiil iniilforniatioiis, 41.5 per cent of 
t.lie asphyxiated infants had some type of posinalal comjjlication, while only 17 per 
cent of the nonasphj'xiatcd hahics had coinjdic.alions. The.se were all inclusive in 
their nature, such as trauma, both n)a.ior and minor; all types of respiratory infec- 
tions, atelectasis, cough, mucus, etc.; exccs.sive regurgitation; unu.sual irritability 
Or lethargj’-, etc. We were able to follow over half the infants for one year or 
longer, and in this group, there were 10 with permanent central nervous defects, of 
which 4 had severe asphyxia at birth and one had moderate asphyxia. One striking 
ease can be mentioned: An elective cesarean section was done at term before onset 
of labor in a patient with contracted pelvis but otherwise normal. Technical diflS- 
eulties encountered during anesthe.sia were responsible for severe anoxia of the 
mother and fetus; the infant was deeply asplij-xiated at delivery and had a stormy 
postnatal course. Later encephalograms revealed a generalized cortical atrophy, and 
because of mental deficiencj’, the infant was institutionalized. 

DISCUSSION 

For many years it lias been customary lo classify surgical patients as 
to their surgical risk; and on this basis, the choice of surgical procedure, 
the method of anesthesia, and type of premedication are made. This 
classification has not been in general use in obstetrics where the com- 
plexities of the problem are multiplied by the nece.ssity of evaluating 
two patients, mother and baby. In the past, the mother has usually re- 
ceived the major portion of the attention, frecpiently at the unnecessary 
expense of the fetus. There is an unfortunate tendency to generalize 
in the treatment of obstetric patients. Such statements as “I give all 
my primiparas morphine, 1/4 “all multiparas receive 6 gr. of 

nembutal” or “all primiparas are delivered by forceps with ether anes- 
thesia” arc frequently made. Complete individualization should be the 
rule, not onlj’- for the mother but also for the fetus. Only by combining 
our Imowledge of these two factors in their projicr relation can we ar- 
rive at a rational course of therapy. The pi’ 0 ])er proportions between 
factors that favor the safety and comfort of the mother but endanger 
the fetus can be determined only by obstetric judgment. 

Just as the mother is evaluated as an obstetric risk, so should the fetus 
be considered from the standpoint of asphyxia!- risl;. There are many 
factors that increase the incidence of asphyxia neonatorum. On the 
basis of frequency and severity, we have found them to be prematurity, 
especially when combined with nonvolatile analgesics ; prenatal complica- 
tions, particularly toxemias, hyperthyroidism, diabetes, contracted 
pelves, multiple pregnancy, hydramnios, pyelitis, and pelvic soft tissue 
abnormalities. The most dangerous complications of labor are prolonged 
labor, operative dystocia, placenta previa, and premature separation of 
the placenta, irregularities of the fetal heart rate. Operative delivery 
causes some increase in asphyxia, but when combined with opiates 
greatly increased the asphyxia. From the nature of these etiologic fac- 
tors, it is obvious that good prenatal care is a potent faetor in limiting 
asphyxia neonatorum. Prematurity and various prenatal complications 
need to be promptly recognized and treated. The remainder of the 
problem can be improved by individualizing the conduct of labor both 
as it affects the mother and the infant in utero. The diagnosis of fetal 
anoxia in utero by fetal heart arrhythmia and treatment by maternal 
oxygen administration should be kept in mind.^' 
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esthesia without analgesia; and 477 of the 1,504 patients having analgesia had sub- 
sequent anesthesia with delivery. A complete study of gas analgesia and anesthesia 
in relation to asplijocia has been made and will appear in a subsequent publication. 
In general, the results show that intermittent nitrous oxide-oxygen analgesia properly 
used is associated with a low incidence of asphyxia neonatorum. General anesthesia 
as given for operative delivery may be associated with increased asphj’xia, that this 
was not due to trauma alone was demonstrated in the cases of cesarean section where 
the rate was equally as high. 


PER CEUT 
RiPttVXlO. 



A. 



Fig. 6 — Prolonged labor, both first (A) and second stage (B), is accompanied by 
increased asphyxia neonatorum. Rapid labors are not followed by increased asphyxia 
neonatorum except when heroin or morphine is given for analgesia, in which case de- 
I'ery occurs before the depressant effects of the drug are lost. 
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THE VALUE OP CALCIUM IN LABOR AND IN UTERINE 

INERTIA^' 

George D. Patton, M.D., and Robert D. jMussey, M.D. 
Rochester, Minn. 

(From the Section on Ohstetrics and Gynecology, Mayo Clinic) 

I NU^ESTIGATION of the effects of the intravenoii.s administTation of 
calcium salts in labor was undertaken for two reason.s: First, we 
questioned whether calcium might relieve the pain of uterine contrac- 
tions; and, second, ive wished to determine the effect of calcium on the 
eontractibility of the human uterus during labor. 

The basis for the speculation that calcium might relieve the pains of labor was 
the relief of pain that had been obtained by moans of this treatment in lead colic,'' 
gallstone colic,22 acute epidid}’miti.s,2-'', 35 acute salpingitis,3o and certain malignant 
conditions.^ Muscle cramps which occur during pregnancy commonly yield readily 
to calcium administered orally.'", 's, 20 , 32 Hence, it seemed reasonable to suppose 
that calcium might relieve the spasmodic uterine pain of labor, thus permitting the 
uterus to contract painles.sly, as do other muscles of the body. The mechanism of 
the action of calcium on the body tissues may be explained by the statement that it 
decreases the permeability". '3 of cells and thus lessens the excitability of striated 
and smooth muscles and also somatic and autonomic nerves. Since it is known that 
section of the presacral (sympathetic) nerve plexus will relieve pain caused by the 
contracting uterus during labor, ic it was hoped that calcium, by reducing the 
excitability of the sympathetic nerves, might have a similar effect. Empirically, 
calcium has been used as one of the agents for the relief of dysmenorrhea. Kraus 
and Zondek, on the other hand, have reported that an excess of calcium in the body 
will produce certain effects similar to those produced by stimulation of the sympa- 
thetic nerves. If this is true, calcium would not relieve the pains of labor. Hart- 
leyiT, 18 wrote that the oral administration of calcium to a woman during pregnancy 
would definitelj’’ shorten the period of labor. Eichardson^z, 33 showed that viosterol 
administered during pregnancy would increase the value for calcium in the blood 
and that such a procedure ivould subsequently result in a shortening of the average 

‘Abridgment of thesis submitted by G. D. Patton to the Faculty of the Gradu^e 
School of the University of Minnesota in partial fulfillment of the requirements for the 
degree of Master of Science in Obstetrics and Gynecologj-. 
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SUJOIARY AND CONCLUSIONS 

Tlie rational approach to the problem of asphyxia neonatorum is by 
prophylaxis, notwithstanding the voluminous literature concerned with 
therapeutic methods. Analysis of the etiologic factors of asphyxia as 
seen in 2,006 consecutively born infants reveal the following : 

1. Parity: Primiparas had 18.9 per cent asphyxiated babies Avhilc the 
innltiparas had 11 per cent, but after the eighth child asphyxia increased 
with parity. 

2. Prcmtal CoinpUcations: Their presence increased asphyxia from 
11 per cent in the uncomplicated to 26 per cent in the complicated cases. 
]\Ietabolic diseases, soft and bony pelvic abnormalities, toxemias, multiple 
pregnancy, and diseases of the gastrointestinal and urinary tracts Avere 
folloAved by the greatest incidence of asphyxia. 

3. Prematurity : The greatest single factor in our series, most danger- 
ous AA'hen combined Avith analgesic drugs Avhere as high as 70 per cent 
asphyxia Avas found. 

4. Presentation and Position: Breech presentation Avas folloAA'^ed by 
27 per cent asphyxia, occiput posteinors by 18.2 per cent, and occiput 
anteriors by 12.2 per cent asphyxia. 

5. Duration of Labor: Only Avhen the first stage AA’^as OA^er thirty hours 
was there a marked increase in asphyxia. A second stage of over one and 
one-half hours Avas folloAved by a progressive increase in asphyxia. 

6. Type of Delivery and Trauma: Spontaneous deliveries shoAved a 
rate of 10 per cent asphyxia Avhile operative deliveries Avere f olloAved liy 
25 per cent asphyxia. Use of nonvolatile analgesics before operative de- 
livery greatly increased asphyxia. 

7. Complications of Labor: Variations in rate and rhythm of the fetal 
heart, maternal bleeding, cord prolapse, operative dystocia, and pro- 
longed labor Avere accompanied by asphyxia neonatorum varying from 
35 to 55 per cent. Uncomplicated labor resulted in 12 per cent 
asphyxiated infants. 

8. Analgesics: Analgesics studied Avere primarily heroin and mor- 
phine AAoth or Avithout scopolamine. In spontaneous deliveries heroin 
stood midAvay betAveen the group receiving no sedation and those re- 
ceiving morphine. This advantage Avas lost folloAving operative de- 
liveries. Kepeated administration of heroin Avas folloAved by increased 
asphyxia in spite of its rapid action. 

9. Medical Induction of Labor: This had little effect on asphyxia. 

10. Infant Complications: They increased from 17 per cent to 45 per 
cent AA'hen the infant Avas asphyxiated at birth. Ten cases of permanent 
central nei’A’^ous s^’^stem damage Avere found; fiA’^e of these infants had 
asphyxia at birth. 

The individual evaluation of every obstetric ease on the basis of fetal 
asphyxial risk, as Avell as a general obstetric risk, is adAused. Prenatal 
care and conduct of labor on tliis basis should result in a substantial re- 
duction of the incidence of asphyxia neonatorum. 
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Fig. 2. After completing this woi'k, we learned of the Lorand tocograpli and of the 
excellent tracings of uterine contractions which Murphy obtained with this device. 
Before calcium was administered, a final check was made of dilatation of the cervix 
(by rectal examination), blood pressure, pulse, and respiration (Table I). A sample 
of blood was then drawn from the median basilic vein for determination of calcium. 
With the needle still in place, the .syringe containing a 10 per cent, or sometimes, 
a 20 per cent, solution of calcium gluconate was attached, and slow administration of 
the solution was begun. Four cubic centimeters per minute was considered to be 
the maximal rate at which the solution could be administered with avoidance of un- 
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Fig. 1. — Reproduction of a kymographic tracing of the uterine contractions of Pa- 
tient 14 (Table II) before and after the administration of 10 c.c. of a 20 per cent solu- 
tion of calcium gluconate. Tlie two lower lines arc immediate continuations of the 
two upper lines. Large curves represent \iterinc contractions ; freauent, small excur- 
sions represent abdominal respiratory movements. Tlic decreased interval occurring 
between uterine contractions after administration of calcium gluconate is clearly 
shown. 
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Pig. 2. — Reproduction of a kymographic tracing of the uterine contractions and 
occurrence of labor pains of Patient 19 (Table IT) before and after the administra- 
tion of 25 c.c. of a 10 per cent solution of calcium gluconate. Large curves represent 
uterine contractions and each x at the upper margin of the tracing indicates occur- 
rence of a subjective labor pain. Immediate increase in the frequency of uterine con- 
tractions after the administration of calcium gluconate is evident. 


pleasant side reactions. The dose to be administered was problematic. Certainl)', 
the investigator would hesitate to use the dose that has been used in experiments 
with animals: 10 to 30 mg. of calcium ion jier kilogram of body weight. The 
lethal dose of calcium, injected intravenously in the form of an 8.4 per cent solution 
of calcium gluconate, at the I’atc of 4 c.c. i)er minute, is 185 ± 57 mg. of calcium 
ion per kilogram of weight of the animal.^n Actually, from 1.24 to 5.08 mg. of 
calcium ion per kilogram of body weight was used in the present study (Table II). 
Transpo.sed into terms of calcium gluconate, these values would vary from 10 c.c. 
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kbor of primiparas of from nineteen hours to six hours. Baeq and his associate, 
in .studies on cats, demonstrated that the administration of calcium would cause con- 
traction of the denervated, nonpregnant uterus, but that such contraction would 
occur only when the adrenal vessels were ligated. After the injection of ergotaraine 
had depressed intestinal muscles so that contractions no longer occurred, the ad- 
ministration of calcium permitted subsequent doses of ergotamine to stimulate the 
intestine again, according to Salant and Parkins. Rozen and Perusse observed 
effects similar to those experienced with ergotamine and calcium by administering 
magnesium chloride and calcium lactate orally. Calcium chloride administered 
intravenously, however, caused loss of intestinal tonus and vomiting. They thought 
these actions to be central effects, because contraction of strips of gastric muscle 
has been shown to be enhanced when such strips are immersed in a solution of cal- 
cium. Berg and associates said Billingheimer noted that the administration of 
epinephrine (whicli slows or stops uterine contractions^) would decrease the" value 
for calcium in the blood. This action could be interpreted to mean that an increase 
in the content of calcium in the blood might increase uterine contractions. Pitz- 
hugh and associates, searching for the pain-relieving mechanism of calcium in spasm 
of smooth muscle, found that calcium lessens intestinal motility, but does not stop it. 
Johnson injected calcium gluconate, both intravenously and intramuscularly, into 
nonpregnant, ovariectomized rabbits that had received daily doses of a preparation 
which contained estrogenic hormone. The intensity and frequency of the uterine con- 
tractions were increased. Danforth and Ivy, in studies on dogs and rabbits after 
they had given birth to young, determined that calcium not only stimulates the uterus, 
but that its presence is necessary for the stimulating effect of the oxytocic principle 
of the posterior lobe of the hypophysis (pitocin), ergonovine, and histamine. Wiess- 
mann and Klippel said that Fieri administered calcium gluconate to a woman in 
labor and noted that labor terminated more rapidly than in other patients in whom 
calcium gluconate had not been employed. This is the only record we can find of 
the administration of calcium to a woman in labor, with the exception of the work 
of Bardenheuer, who did employ calcium but did not mention the effect of it on 
uterine contractions. Winkler and Vetter used a mixture of calcium and quinine 
in an attempt to induce labor. 


MATERIAL 

The 26 pregnant women wlio were observed in this study were on a 
private and semiprivate obstetric service. They were at or near term 
and were either in labor or were undergoing attempted induction of 
labor. These conditions made it impossible to complete observations con- 
cerning every patient. Calcium gluconate* was used exclusively in this 
work, because it is less irritating locally than other calcium salts. 

METHOD 

At first, calcium gluconate was administered when the patient complained of 
severe uterine pain. Later in the study the drug was administered when it appeared 
that the uterine contractions were ineffectual, infrequent, short, or weak. In 11 
of the 26 cases, a graphic tracing was obtained of the uterine contractions, both 
before and after the administration of calcium. The tracing was made on a smoked- 
drum kymograph by a stylus activated by a tambour. Rubber tubing connected the 
tambour to an air-filled balloon placed on the patient’s abdomen over the region of 
the uterine prominence. A snug abdominal binder provided counterpressure to the 
balloon. It was necessary for the patient to remain on her back so that a good 
tracing might be obtained. The kymograph was run for several minutes to make 
certain that uterine contractions were not affected by the binder. A tracing of 
the uterine contractions of Patient 14 (Tables I, II, and III) is shown in Fig. 1, 
and a s imilar tracing concerning Patient 19 (Tables I, II, and HI) is shown in 

‘I'lPPhed through the courtesy of Abbott Laboratories and of tlie Sandoz Chemical 
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began to occur every minute. They lasted for sixty seconds, with increased intensity. 
Five minutes later cervical dilatation was complete. Spontaneous delivery of the 
infant occurred fifteen minutes after the administration of calcium. 

Case 4. — The patient (No. 24 in Table III) was 36 years old. She had had one 
child. She had been in labor eleven and one-half hours, and was experiencing weak, 
irregular contractions lasting sixty to 120 seconds, and occurring at intervals of 
five to nine minutes, when treatment was initiated. The infant’s head was in the 
left occipital transverse position and the patient’s cervix was dilated to 3 cm. Im- 
mediately after the administration of 20 c.c. of a 20 per cent solution of calcium 
gluconate, the contractions became strong, occurred every minute, and eacli con- 
traction lasted sixty to seventy-five seconds. Spontaneous delivery of the child 
occurred two hours after calcium had been admini.stered. 

DISCUSSION 

Twenty-three of the 26 patients experienced definite stimulation of 
the uterus, in the form of an increase in eitlier frequency or intensity 
of contractions, or both, following the administration of calcium glu- 
conate. One of the 26 patients (No. 5 in Table III), experienced no 
increase in stimulation of the uterus over that degree of stimulation 
which, commonly, would have occurred had she not received calcium 
gluconate. There was no change in uterine contractions after the ad- 
ministration of calcium, and the content of calcium in the blood did 
not increase twenty-six minutes after such administration. However, 
the intensity of uterine contractions increased markedly forty-five min- 
utes after the injection of calcium and delivery of the child occurred 
spontaneously five hours later. The increase in uterine contractions 
was so transitory in two eases that it could not be considered a true stim- 
ulation. One patient (No. 15 in Table III) was not in labor; Braxton 
Hicks’ contractions increased after injection of calcium, but she ex- 
perienced no true labor pains. Another patient (No. 25 in Table HI) 
also was not in labor. The medical induction of uterine contractions by 
means of castor oil and ten injections of the oxytocic principle of the 
posterior lobe of the hypophysis (pitocin), 2 minims at each injection 
at thirty-minute intervals, had been completed four hours previously, 
and she was experiencing mild pains every five minutes at the time we 
began treatment. After she had received calcium, the pains increased 
in frequency so that they occurred every three minutes, but they ceased 
after fifteen minutes. The value for calcium in the blood Avas low and 
did not increase much (Table II). 

Of the 23 patients in Avhom treatment was successful, the increase in 
contractions was short lived in three. For the first patient (No. 6 in 
Table III) the increased contractions became irregular after the admin- 
istration of 11/2 g'T. (0.1 Gm.) of pentobarbital sodium. In the second 
patient (No. 8 in Table III), after the cervix had been dilated to a di- 
ameter of 6.5 cm., the increased contractions ceased for a period of 
eleven hours, after the administration of 3 gr. (0.2 Gm.) of pentobarbital 
sodium. The third patient (No. 16 in Table III) Avas not in labor. 
Uterine contractions increased for one and one-half hours, then decreased 
again and finally stopped. 

In four additional eases of the 23 patients in Avhom treatment Avas 
successful, no progress toAvard the desired objective Avas noted, despite 
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of tlic 10 per cent solution, lo 20 c.c. of the 20 per cent solution. Five minutes 
after tlie .solution had been Jidministcrcd, the blood pre.ssure and the pulse and re- 
spiratory rates were again cliecked, because the maximal changes in these factors 
are reputed to occur at this time (Table I). With a fresh, sterile needle and syringe 
a second sample of blood was taken for purposes of determination of calcium five to 
thirty minutes after the calcium had been injected. From one to eight hours later 
(usually four hours), a third specimen of blood was obtained for determination of 
calcium. Making of the tracing was continued for about one hour after the in- 
jection of calcium. The content of calcium in the blood was determined by means 
of the Clark-Collip modification of the Ivramer-Tisdall method. Duplicate tests were 
performed on each specimen of blood. 

RESULTS 

Effect of Calcium Gluconate on Labor Pains and Uterine Contrac- 
tions . — No relief of labor jiain.s resulted from the injection of calcium. 
In fact, in many instances the intemsity of the pain was increased. 

The effect on uterine contractions was one of stimulation. Twenty- 
four of the 26 patients experienced an increase in the frequency of 
contractions. Fifteen of the 26 patients experienced an increase in the 
intensity of the contractions, and this number includes one patient for 
whom the contractions did not increase in frequency. The duration of 
each contraction was not changed much from what it is in the average 
labor. In no case did tetanic spasm of the uterus occur, such as fre- 
quently results from the administration of injudicious doses of the 
oxytocic principle of the posterior lobe of the h^qpophysis. 

Four cases will be reported herein to depict the decided effect which 
may be obtained by the administration of calcium. 

REPORT OP CASES 

t 

Case 1. — Tlie patient (No. 1 in Table III) was 45 years old. Slie had had four 
children. When the patient’s cervix was dilated to 9 cm. and the infant’s head was 
2 cm. above the ischial spines in the left occipital transverse position, uterine 
contractions became weak. Each contraction lasted forty seconds, and the interval 
between contractions was five minutes. The patient was prepared for delivery and 
administration of a 20 per cent solution of calcium gluconate was begun; but, after 
only 4 c.c. had been given, the uterus contracted strongly for sixty seconds. After 
an interval of one minute another strong contraction occurred. These two contrac- 
tions were sufficient to bring the infant down to and over the perineum in the left 
occipital anterior position. 

Case 2. — The patient (No. 18 in Table III) was 29 years old. She had had one 
child. She was experiencing pains that occurred every three to four minutes and 
lasted thirty to eighty seconds at the time that treatment was begun. The cervix 
was dilated to 3 cm. at the time 15 c.c. of a 20 per cent solution of calcium gluconate 
was administered. The contractions immediately began to increase in frequency, 
so that one occurred every one to one and one-half minutes. Each contraction lasted 
thirty to sixty seconds. Five minutes after the administration of calcium, the pa- 
tient’s cervix was dilated to a diameter of 8 cm. Spontaneous delivery of the child 
occurred one hour after calcium had been administered. 

Case 3. — The patient (No. 20 in Table III) was 25 years old. She had had one 
child. She was experiencing adequate uterine contractions every two minutes, and 
the duration of each contraction was thirty-five seconds. The cervix was dilated 
to^ 3 cm. Since this patient was encountered early in the series, at a time when the 
sbmulating effect of calcium was not so well appreciated as it was later, she received 
-0 c.c. of a 10 per cent solution of calcium gluconate. Contractions immediatelj' 
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(Table I), but even these patients experienced little nausea. Regurgita- 
tion was not considered to be an indication for discontinuance of injec- 
tion of calcium. 

The regurgitation which 5 of the 26 patients experienced (Table I) 
was accompanied by audible peristaltic sounds. This effect passed off 
rapidly. In no case did it persist after the needle had been withdrawn 
from the vein. Fitzhugh and associates noted that administration of 
calcium did not relax induced intestinal spasm in dogs, but that it did 
modify the peak of the spasmodic contractions. In its effect on the 5 
patients who experienced regurgitation, calcium proliably stimulated 
the intestinal muscle somewhat in the same manner tluit it does the 
uterine musculature. 

Effect of Calcium Gluconate on Blood, Pressure, Pulse, and Bespira- 
tion . — In general, systolic and diastolic blood pressures and pulse pres- 
sure tended to show an increase when readings were made five minules 
after injection of calcium (Table I). Tiie rate of raspiration did not 
change more than six per minute for any patient, and the increase and 
decrease was distributed approximately erpially. Variation in tlie blood 
pressure and pulse after the injection of calcium was as inconclusive as 
that published by other investigators.'*’ Among those of our 26 

patients concerning whom complete readings of blood pressure and 
pulse and respiratory rates -were obtained (Table I), the change in 
systolic blood pressure varied from -14 to -f27, and the average was -t6.7, 
expressed in millimeters of mercury. Similarly, the change in diastolic 
blood pressure varied from -12 to -t22, and the average was -f-4.4, ex- 
pressed in millimeters of mercury. The change in pulse pressure varied 
from -14 to -f-24, and the average was -f3.3. The change in the pulse 
rate varied between -20 and +12, and the average was -5.2, expressed 
in beats per minute. It is likely that labor pains modified these read- 
ings somewhat, although we attempted to lake the readings in the inter- 
vals between pains. Another factor was the dosage employed. Lieber- 
man, who administered 35 to 40 mg. of calcium ion per kilogram of body 
w^eight to dogs, wrote that there resulted a decrease of 20 to 40 beats 
per minute in pulse rate, and an increase of 20 mm. of mercury in 
systolic blood pressure. Our readings, however, concerned human beings 
who received from 2.18 to 5.08 mg. of calcium ion per kilogram of body 
weight. 

A vasomotor wave, characterized by the subjective feeling of warmth 
in the patient’s skin, could be induced at will by rapid injection of solu- 
tion of calcium gluconate. This symptom was not a cause for com- 
plaint if the rate of injection was 4 c.c. per minute, or less, of the 10 
per cent solution. 

Effect of Calcium Gluconate on Blood Chemistry . — The effect of the 
injection of calcium upon the content of calcium in the blood was not 
constant. Whether or not results would be the same if calcium were 
administered to nonpregnant women, it would be difficult to predict. 
It increased during the first few minutes (five to thirty minutes) after 
injection of calcium in nineteen of 20 eases in which determinations were 
made both before and five to thirty minutes after such injections 
(Column B in Table II). The increase, however, was not proportional 
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the increase in uterine contractions. For two patients (No. 11 and 22 
in Table III) mannal rotation of the occiput from posterior to the 
anterior position was done, and the child was delivered by extraction 
witli forceps. For the third patient (No. 23 in Table III), extraction 
of tlie infant with low application of forceps was done, with a moderate 
amount of difficulty. The infant of tlie fourth patient (No. 17 in Table 
III) was delivered by means of cesarean section because of pelvic-fetal 
disproportion. In none of these cases in which birth of the infant was 
obstructed did the administration of calcium seem to do harm. 

In the remaining 16 eases of the 23 in ivhieh the administration of 
calcium Avas successful in increasing the effectiveness of uterine contrac- 
tions, the patients progressed uneAmntfully to parturition after the in- 
jection of calcium. Of these patients, 13 Avere delivered Avithin four 
hours and one each AAms delivered in five, seven, and nine hours, re- 
spectively. All but one gave birth to infants spontaneously. For the 
one AA'ho did not, delivery AA'ith the Ioav application of forceps Avas done 
liecause of sloAving of the fetal heart. 

General Systemic Effects of Calcium Gluconate . — No marked sys- 
temic effect Avas observed after the administration of calcium. FiAm 
of the 26 patients regurgitated the gastric contents during injection 

Table I. Administration of Calcium Gluconate to 20 Pregnant Women: 

Dosage of Drug and Values for Blood Pressure, Pulse and Respiration 
Rates at and After Administration 


PATIENT 

-ca. ion, 
MG. PER 
KG. BODY 
AVEIGHT 

regurgita- 

tion 

BLOOD PRESSURE 
MM. OP IIG 

PULSE 

PER 

RATE 

MIN. 

RESPIRATION, 
RATE PER MIN. 

A* 

Bt 

A * 

1 A 

Bt 

A* 

Bt 

1 

1.24 

No 

i 

- 

- 

- 

- 

- 

2 

1.25 

No 

130/90 

- 

98 


24 

- 

3 

1.92 

Yes 

- 

136/88 

- 

80 

- 

20 

4 

2.18 

No 

120/75 

120/90 

76 

64 

16 

18 

5 

2.24 

No 

132/98 

- 

96 

1 

24 

- 

0 


No 

108/82 

104/84 

86 

88 

24 

20 

7 

2.69 

No 

140/100 

150/90 

72 

60 

20 

18 

8 

2.82 

No 

122/80 

122/68 

74 

mim 

IS 

19 

9 

2.85 

No 

110/65 

114/70 

80 


20 

20 

10 

2.96 

No 

110/78 

136/80 

84 

86 

18 

IS 

11 

2.96 

No 

110/88 

- 

100 

- 

24 

- 

12 

3.02 

No 

114/86 

- 

104 

- 

24 

- 

13 


Yes 

128/88 

155/110 

70 

88 

19 

20 

14 

3.05 

No 

134/70 

126/80 

100 

100 

24 

22 

15 

3.22 

No 

128/90 

146/106 

84 

78 

16 

18 

10 

3.26 

No 

112/76 

130/80 

74 

64 

15 

16 

17 

3.26 

No 

136/94 

142/96 

90 

76 

20 

24 

18 


No 

120/80 

130/90 

92 

- 

20 

- 

19 

3.57 

Yes 

122/76 

- 

82 

- 

18 

- 

20 

3.75 

Yes 

144/92 

130/84 

79 

74 

19 

17 

21 


No 

108/80 

102/72 

84 

80 

18 

16 

22 


No 

- 

- 

- 

- 

- 

- 

23 


No 

126/56 

134/72 

92 

88 

16 

22 

24 

4.66 

Yes 

128/90 

150/96 

100 

80 

20 

IS 

2o 

4.89 

No 

135/95 

135/98 

88 

88 

22 

28 

2G 


No 

114/80 

120/80 

76 

66 

14 

12 


*A, At time of injection. 

tB, Five minutes after injection. 
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table III. Administration of Calcium Gluconate to Twenty-Six Pregnant 
Women: Dosage, Values for Blood Calcium, Dilatation of Cervix, Parity 
OP Patients and Uterine Contractions Resulting* 


PA- 

TIENT 

CERVIX 

dilated 
TO, CM. 

PAR- 

ITY 

MG. CA. 
PER KG. 

BODY 

WEIGHT 

blood CA., 
MG . PER 
100 C.C. 

UTERINE contractions 

frequency, 

MIN. 

DURATION, 

SEC. 

INTENSITY 

A 

RISE 

A 

B 

A 

B 

A 

B 

1 

9 

4 

1.24 

- 


5 

1 

40 

60 

Wk. 

Str. 

2 

44 

1 

1.25 

- 


2-3 

14-2 

35 

35 

m. 

Str. 

3 

2 

1 

1.92 

10.4 

1.8 

34 

24 

45 

45 

str. 

Str. 

4 

2 

0 

2.18 

10.8 

1.0 

2 

2 

45 

45 

Mod. 

Str. 

5 

6 

0 

2.24 

9.8 

0.0 

2 

2 

75 

75 

Mod. 

Mod. 

f) 

3 

■I 

2.50 

9.3 

1.8 

34 

3 

30 

40 

Wk. 

Mod. 

7 

3 

H 

2.69 

10.6 

1.0 

3 

M 

30 

30 

Str. 

Str. 

8 

3 

11 

2.82 

- 

- 

5-10 

14 

10 


Wk. 

Str. 

9 

4 

2 

2.85 

8.51 

0.99 

34 

34 

60 


Mod. 

Str. 

10 

2 

2 

2.96 

6.6 

1.2 

3 

14 

30-75 

60 

Mod. 

Str. 

11 

10 

1 

2.96 

8.71 

1.39 


2 

30 

30 

Mod. 

Mod. 

12 

9 

1 

3.02 

9.3 

1.8 

6-7 

24-3 

45-60 

30 

:Mod. 

Str. 

13 

4 

0 

3.05 

9.1 

2.7 

O 

O 

2 

45 

45 

Str. 

Str. 

14 

1 

n 

3.05 

9.7 

1.0 

24 

1 

75 

75 

Str. 

Str. 

15 

0 

n 

3.22 

8.6 

1.0 

10 

5 

20 

20 

Wk. 

Mod. 

16 

0 

n 

3.26 

9.5 

- 

3-12 

4 

45 

60 

Wk. 

Mod. 

17 

0 

0 

3.26 

9.5 

1.4 

3-6 

4-14 

60-120 

60-120 

Str. 

Str. 

18 

4 

1 

3.40 

9.5 

0.8 

3-4 

1-14 

30-80 

KflHHW 

Mod. 

Str. 

19 

5 

0 

3.57 

10.5 

0.6 

3-34 

4-14 

50 

Qll 

Mod. 

Str. 

20 

O 

*J 

1 

3.75 

10.4 

1.0 

2 

1 

35 


Mod. 

Str. 

21 

0 

2 

4.04 

8.5 

1.9 

3-4 

2-3 

75-120 

75-120 

Str. 

Str. 

22 

9 

2 

4.30 

8.68 

2.72 

2-3 

14 

30 


Mod. 

Mod. 

23 

10 

0 

4.50 

9.3 

1.6 

54 

1 4-34 

60 


Mod. 

Str. 

24 

3 

1 

4.66 

- 

- 

5-9 

1 

60-120 


Wk. 

Str. 

25 

14 

0 

4.89 

7.5 

0.8 

5 

3 

40 


Mod. 

Mod. 

26 

2 

2 

5.08 

8.51 

1.39 


1-2 



Mod. 

Mod. 


•A, At time of injection. B, Five to thirty minutes after injection. Wk., weak; 
Mod., moderate ; Str., strong. 


The effect of calcium on uterine contractions was not proportional to 
the amount of calcium injected per kilogram of body weight, or to tlie 
actual increase in calcium in the blood after the injection of calcium. 
Values for calcium in the blood corresponded to those found to exist 
during labor by other workers,*’ ’’ *’ -®’ but the value for calcium 

in the blood after the injection of calcium did not increase more than 
2.72 mg. per 100 c.e., in contrast to greater increases observed by workers 
in experimental laboratories in similar studies.**’ *-■ 

A few patients complained of a sensation of faintness and of profuse 
perspiration during injection of the calcium. Reductions of values for 
blood sugar of from 10 to 31 mg. per 100 c.e. within five to fifteen min- 
utes by the intravenous injection of calcium salts have been reported. 
The sensation of faintness and complaint of profuse perspiration pre- 
viously mentioned may be referable to the temporary presence of hypo- 
glycemia. The symptoms disappeared after the injection had been com- 
pleted, and in no case was it necessary to cease administration. Ad- 
ministration of calcium was discontinued for thirty to sixty seconds, 
however, as a precautionary measure. 

Effect of Calcium Gluconate on Ne^vhorn Infants . — None of the babies 
born to these 26 mothers exhibited any ill effects referable to the ad- 
ministration of calcium. 





























pattox and mussey: calcium in labor and uterine inertia 955 


TABLE II. Administration of Calcium Gluconate to 2(1 Pregnant Women ; 
'weight of Patients, Amounts and Solutions Employed, and Calcium 
Content of the Blood at and After Administration 



CALCIUM GLUCONATE | 

BLOOD CALCIUM, 

MG. PER 

100 C.C. OF BLOOD 

KO. 

BODY 

WT., 

KG. 

SOLU- 

TION, 

C.C. 

SOLU- 

TION, 

PEE 

CENT 

CALCIUM 
ION, MG. 
PER KG. 

BODY 

weight 

At 

Bt 

ct 

INCl 

ACTUAL 

lEASE 

THEORETIC 

1 

5S.2 

1 4 


1.24 

- 

- 

- 

- 

1.61 

0 

71.8 

10 


1.25 

_ 

- 

- 

- 

1.63 

3 

93.6 

20 

10 

1.92 

10.4 

12.2 

12.7 

1.8 

2.50 

4 

57.7 

14 

10 

2.1S 

10.8 

11.8 

11.4 

1.0 

2.84 

5 

80.5 

i 20 

10 

2.24 

9.8 

9.8 

9.6 

0.0 

2.91 

0 

71.8 

20 

10 

2.50 

9.3 

11.1 

1 9.8 

1.8 

3.26 

7 

66.8 

20 

10 

2.69 

10.6 

11.6 


1.0 

3.50 

S 

63.6 

20 

10 

2.82 

- 

1 

1 - 


3.68 

9 

63.1 

20 

10 

1 2.85 

8.51 

i 9.5 

1 - 

0.99 

3.71 

30 

81.8 

27 

10 

2.96 

6.6 

7.8 

7.6 

1.2 

3.85 

11 

79.1 

13 

20 

2.96 

8.71 

10.1 

- 

1.39 

3.85 

12 

74.5 

25 

10 

3.02 

9.3 

31.1 

10.3 

1.8 

3.94 

13 

59.0 ! 

20 

10 

3.05 

9.1 

11.8 ’ 

- 

2.7 

3.96 

14 

59.1 

10 

20 

3.05 

9.7 

10.7 

- 

1.0 

3.96 

15 

55.9 

20 

10 

3.22 

8.6 

9.6 

- 

1.0 

4.19 

16 

69.1 

25 

10 

3.26 

9.5 

- 

_ 

- 

4.24 

17 

82.7 

15 

20 

3.26 

9.5 i 

10.9 

8.9 

1.4 

4.24 

IS 

79.5 

15 1 

20 

3.40 

9.0 1 

- 

10.3 

O.S 

4.42 

19 

63.1 

25 

10 

3.57 

10.5 i 

11.1 

10.4 

0.6 

4.64 

20 

60.0 

25 

10 

3.75 

10.4 

11.4 

11.2 

1.0 

4.87 

21 

66.8 

15 

20 

4.04 

8.5 

10.4 

9.2 

1.9 

5.25 

22 

62.7 

15 

20 

4.30 

8.68 

11.4 

- 

2.72 

5.60 

23 

60.0 

15 

20 

4.50 

9.3 

10.9 

- 

l.G 

5.85 

24 

77.2 

20 

20 

4.66 

- 

- 

- 

- 

6.06 

25 

57.3 

16 

20 

4.89 

7.5 

8.3 

- 

0.8 

6.36 

26 

53.2 

15 

20 

5.08 

8.51 

9.9 

- 

1.39 

6.60 


*Calcium-quinine. 

tA, At time of Injection ; B, five to thirty minutes after injection ; C, one to eight 
lioiirs after injection. 


to the amount of solution injected, or to the quantity of solution of 
calcium gluconate injected per kilogram of body weight. Actual in- 
crease expressed in milligrams of calcium per 100 e.c. of blood varied 
from 0 to 2.72 and the average increase would be slightly in excess of 
1.32, based on calculation for 21 patients, and not all 26 of the series 
(Table II). The theoretic increase in calcium in the blood (Table II), 
if it were assumed that all the calcium remained in the blood stream a 
few minutes after the injection, would be the number of milligrams 
of calcium ions injected per 100 e.c. of blood. This theoretic increase 
in calcium in the blood was calculated by utilization of the estimated 
figure of 1 ;13^‘ as the ratio of the volume of blood in liters to the weight 
of the body in kilograms. In Table II it is seen that among all 26 pa- 
tients, the theoretic increase in calcium in the blood varied from 1.61 
to 6.60 mg. per 100 c.e. Basis for this calculation follows : 


Mg. calcium gluconate injected 

^Ig. calcium ions injected 
l^atient’s iveight in kg. ^ 


9 calcium ions 

^ 100 calcium gluconate 
13 body weight 
1 blood volume (liters) 


Mg. calcium ions injecled. 

:=Mg. calcium ions injected 
per liter of blood. 


^Ig. calcium ions injected per liter x t a •’filcium ions injected per 

of blood (100 e.c.) ^qq blood. 
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suited from its use in such instances. Comparatively small doses of 
analgesic agents in the form of pentobarbital sodium or elixir of 
paraldehyde were administered orally to some ol! these patients accord- 
ing to the usual indications for such agents, although care was exercised 
not to employ the drugs until after the effect of the calcium had been 
established.^" Five patients received no analgesic agent. Two additional 
patients received no analgesic agent until twenty-four to forty-eight 
hours had elapsed after administration of calcium. Eight patients re- 
ceived pentobarbital sodium before calcium was administered. Dosage 
for these patients varied from V/o gr. (0.1 Gm.) administered two min- 
utes before injection of calcium to 6 gr. (0.4 Gm.) administered two to 
four hours before injection of calcium. Sixteen patients received an- 
algesic agents after the administration of calcium. Among these Avere 5 
patients who had received some type of analgesic agent previous to 
the injection of calcium. Of tlic 16 patienhs previously mentioned, 13 
received analgesic agents from fifteen minutes to three hours after the 
injection of calcium. Pentobarbital .sodium in doses of 1^^ to 6 gr. 
(0.1 to 0.4 Gm.) and 4 draelims eacli of paraldehyde and aromatic 
elixir, making a combined dose of 8 drachms (31.0 Gm.), were employed 
separately. In 2 eases administration of these agents was combined 
so that 3 gr. (0.2 Gm.) of pentobarbital sodium and 8 drachms (31.0 
Gm.) of elixir of paraldehyde Avere administered. Tliat uterine con- 
tractions AA^iich have liecn stimulated by tlie administration of calcium 
may sIoav or even cease Avhen analgesic agents are administered soon 
aftei'Avard Avas noted in 2 of the 16 cases. It Avould seem prudent, there- 
fore, to Avithhold analgesic agents from calcium-treated patients aa’Iio 
have uterine inertia until definite progress has been made. If analgesic 
agents are administered, tliey must be used Avitli the knoAvledge that they 
maj^ defeat the purpose of the calcium. 

SUMMARY AND CONCLUSIONS 

A series of 26 patients in labor receiA’ed solutions of calcium gluconate 
intravenousljL After the injection of calcium gluconate the blood pres- 
sure increased slightly and the pulse rate decreased slightly, on the 
average. The respiratory rate Avas relatively unclianged. Kegurgitation 
of gastric contents occurred in 19 per cent of cases, but it Avas not a 
troublesome feature. 

On the basis of our obserAmtions it may be concluded that: 

1. The administration of calcium Avill not relieve labor pains. 

2. The administration of calcium Avill increase the intensity of uterine 
contractions and Avill decrease the interval lietAveen contractions but 
Avill not increase • the duration of contractions. It is most useful in 
stimulation of the uterus in eases of inertia in the first or second stage 
of labor, but it cannot be expected to oAmreome severe dystocia. 

3. The administration of analgesic agents, such as pentobarbital 
sodium and paraldehyde, may defeat the purpose of calcium in some 
eases of uterine inertia. 

‘The effects of the administration of analgesic agents do not appear in Tables I, II, 
or III. 
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CONTRAINDICATIONS 

The chief contraindication to the intravenous administration of cal- 
cium salts is the presence in the body of drugs of the digitalis group. 
Digitalis and calcium exert an additive effect on the heart, as shovm by 
Bower and Mengle and by Lieberman,^® so that there is danger of the 
production of ventricular standstill if the two drugs are used con- 
comitantly. Theoretically, a value for blood sugar ivhieh is already low 
may be further lowered to a point at which hypoglycemic symptoms will 
he produced in the patient. Glucose administered intravenoush^ would 
in sucli circumstances counteract tiie production of these symptoms, so 
that the possible production of hypoglycemia is not to be considered a 
contraindication to the administration of calcium if the value for blood 
sugar is carefully maintained at normal by means of the administration 
of glucose. Consideration of the effects of the administration of an- 
algesic agents to women in labor who are receiving calcium ivill be found 
in the next section of this paper. 

COMMENT 

It seems probable that stimulation of the uterus liy the administration 
of calcium may be employed to good advantage clinically in eases of 
uterine inertia. Utilization of the effects of calcium was unsuccessful 
when the patient was not definitely in labor. This conclusion is in 
accord with Reynolds’ observation that calcium does not stimulate the 
uterine fistula of rabbits unless the fistula has been contracting rhyth- 
mically beforehand. The pains that follow administration of the oxy- 
tocic principle of the posterior lobe of the hypophysis (pitocin) and 
castor oil are not to be construed as being true labor pains, unless the 
uterine cervix dilates and thus indicates that the pains are valid labor 
pains. Duration of the effect of calcium appears to be two to three 
hours. If the calcium has not accomplished its purpose within this time, 
there seems to be no reason ivhy it should not be administered again, 
although this was not done in our series. Even though calcium docs 
increase the frequency and intensity of uterine contractions, it cannot 
be expected to overcome the dystocia which is produced by pelvic dis- 
proportion or by improper position of the presenting part, and the fact 
that it does not overcome such a type of dystocia would be an ad- 
vantage rather than an objection to the administration of calcium. 
Tlie obstetrician need not fear that rupture of the uterus in such cases 
would result from overstimulation by calcium. The ideal ease in which 
to use calcium would be one in which labor has been definitely estab- 
lished, in which uterine contractions are weak to moderate and occur less 
often than every three minutes, and in which there is no obstruction pres- 
ent to hinder passage of the presenting part. Dilatation of the cervix 
is of no moment. In such a ease it could be reasonably expected that the 
administration of calcium -would increase the frequency and intensity of 
uterine contractions so that labor would be terminated sooner tlian would 
be the case if calcium had not been employed. In case calcium should 
be used therapeutically, hard, frequent uterine contractions would 
render its administration unnecessary, but in our study no harm re- 



THE USE OF SYNTHETIC VITAMIN E IN THE TREATMENT 

OP ABORTION 

Samuel Lubin, M.D., FA.C.S., and Richard AValtman, A.B., M.U., 

Brooklyn, N. Y. 

I NCREASING attention is steadily being focused upon tlie treatment 
of threatened and halntnal abortion. Tliis display of interest is justly 
warranted when one considers the importance of an uninterrupted preg- 
nancy to the expectant mother and especially from a broader standpoint 
to the country, in the face of a national decreasing birth rate. 

The statistical figures on abortions in general arc very difficult to analyze; dif- 
ficult because patients are wont to give inaccurate records, especially when criminal 
intent is suspected. Some observer.s report the incidence of abortion in pregnancy, 
ranging from 1 in fii to 1 in 2.3.2 However, among women of a fairly intelligent 
class, where a large majority want babies, Galloway and PauP report that abortion, 
both early and late occurred in about 8 per cent of their cases. In addition. Bishop,-* 
in a studj- of 7,008 pregnancies, reports 385, or 5.2 per cent, terminating in abortion. 
In this same series, 10.8 per cent of the women aborted at some time in their 
obstetric history. A recent survey, by American authors, shows that there arc about 
240,000 noninduced abortions in tlie United States each ycar.^ These figures rep- 
resent a challenge to the obstetrician, which should be met with all the possible 
resources at his command. With thc.se facts in mind, both the clinician and the 
laboratory investigator have been engaged in the search for additional information 
relating to the physiologj', pathology, and biomcchanism of spontaneous abortion. 
An interesting report by Huntingtono demonstrates that 70 per cent of the fetuses 
are dead or abnormal when the threatening begins. In view of such figures, the 
valuation of the merit of any form of therapy in the prevention of abortion is 
difficult. As for the causes of spontaneous miscarriages, Bock? states that most 
spontaneous miscarriages are caused by intrinsic disturbances in the fertilized ovum, 
or in the maternal organism, and not by the traditional extrinsic environmental 
accidents to the mother. In addition, he believes that sterility and miscarriage 
have, in large part, a common causative factor and merely represent different degrees 
of diminished fertility. 

The treatment of threatened and liabitnal abortion has passed through 
a series of major phases. Tliese are, on the basis of a broad classification, 
complete bed rest, sedatives, endocrine therapy, and finally, vitamin 
therapy. Complete bed rest has not been discarcled entirely as a method 
of treatment, for it is still being used in conjunction with the more 
recently advocated measures. Sedation is still being employed but pri- 
marily as an adjunct to endocrine and/or vitamin therapy. Morphine, 
which was formerly the most widely used sedative for this purpose, is 
gradually being replaced by the barbiturates. This change has come 
about since Dodek,® and Falls, Lackner, and Krohn® have demonstrated 
that morphine not only fails markedly to inhibit uterine contractions, 
but may tend to stimulate them. In addition, we are all acquainted 
with the relative hastening dilatation of the cervix, which frequently 
takes place during the 'first stage of labor when morphine is used, sug- 
gesting a definite stimulating effect on the uterus. 
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4. The administration of calcium apparentlj>- has no ill effects on ncu-- 
born babies whose mothers received calcium intravenouslj^ during 
lalior. 

5. On the liasis of reports in the literature, it would appear that 
calcium should not be administered if a drug of the digitalis group 
already has been administered. 

6. The authors hope that the results of this investigation udll stimu- 
late additional study of the effects of the therapeutic administration of 
calcium during labor, so that further evaluation of the procedure as a 
therapeutic measure can be made. 
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fed on a vitamin E deficient diet are less potent in inducing ovulation on injection 
into cstrous rabbits than extracts made from pituitaries of normal control rabbits. 
In addition, it appears as if it is flic luteinizing substance of the pituitary, and not 
the follicle-stimulating substance which is decreased or depressed by a vitamin E 
deficiency. To test for toxic effects, S'* large doses of vitamin E (alpha-tocopherol 
synthetic and its acetate) were given to mice, dogs, rats, and cats without any such 
effects being noted. Eowntree and co-workersss and Dorrance and Cicconeso fed 
albino rats on unrefined and crude wheat germ oil and were able to produce ab- 
dominal tumors, microscopically identified as sarcomas, which could be successfully 
transplanted, subcutaneously and intrapcritoncally. However, further investigators, 
Carruthers,3r Evans and Emerson, ss and llaltcr,3» could not produce sarcomas, using 
concentrated wheat germ oil preparations. In addition, Davidson,'*** by administer- 
ing large doses of vitamin E, could inhibit, in many cases, the development of car- 
cinoma in mice subjected to tarring, and therefore, believes in the anticarcinogenic 
value of wheat germ oil. 

The clinical application of the above data has been reported by several observers 
whose findings will be briefly mentioned. Cromer-rr found that vitamin E, when 
given early, and in sufficient dosage, had some value in cases of recurrent and 
threatened abortion. Watson^i reported good results in habitual, previous, and 
threatened abortions, but found wheat germ oil without any effect in his cases of 
sterility. Shutciz found that there was a deficiency of vitamin E in his cases of 
spontaneous abortion, and he called attention to the value of wheat germ oil as a 
prophylactic and therapeutic treatment for such ciises. His results were very 
satisfactory. Large doses of vitamin E were found to occasionally produce an 
idiosyncrasy in certain individuals.-** In further experiments, he found no basis 
for apprehension that labor might go beyond term or never observed any 
delay in the onset of labor due to the oil.** Watson and Tew,** Currie,*^ and 
Vogt-M611er,2o also report very enthusiastically on the usage of vitamin E for 
habitual abortion. More recently, Collins and co-workcrs*'> reported the efficacy of 
wheat germ oil along with thyroid and progestin in combating threatened and habit- 
ual abortion, and dispelled the fear of a delivery of a malformed fetus in tliose 
cases in which abortion had been .succc.ssfully treated. Blood scrum studies indicat- 
ing deficiency of vitamin E could not be corroborated by this group in their cases, 
nor could Cuthbertson and Drummond-*'' demonstrate iin excess of antitryptic ac- 
tivity in the scrum in vitamin E deficient rats. 

PATIENTS STUDIED 

The eases studied included only private patients. Service cases were 
not utilized for several distinct reasons. Private patients present a more 
accurate history pertaining to previous pregnancies and can be depended 
upon to carry out instructions and report symptoms more reliably. In 
addition, when a woman employs a private physician for delivery, she 
signifies her desire of bearing a child, whereas when clinic patients are 
admitted to general wards, there is no way of chocking criminal in- 
duction of abortion. Moreover, service patients arc not as willing to 
divulge this evidence as are private patients. 

All of the patients observed, with one exception, were hospitalized,'' 
either at the time of threatening to abort or when ready for delivery. 
The one exception was a woman who aborted at home during the eleventh 
week of pregnancy. Another patient threatened to abort while in the 
hospital, following an appendectomy during the fifth month of preg- 
nancy. 

The patients were divided into three groups, as follows: habitual 
abortion, including those who had two or more spontaneous abortions 
(there were T in this group) ; previous abortion, comprising those who 


At the Prospect Heights Hospital or the Swccli-sh Hospital in Brooklyn. 
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The use of endoerines in the treatment of threatened and habitual 
abortion has come to the fore -with increasing knowledge of the control 
of uterine motility. 

EcjTiolds and Allen, Allen and Reynolds, n and Krohn, Falls, and Lacknor,!' 
and otliers have demonstrated the inhibitory effect of the corpus luteum hormone, 
progesterone, on uterine motility. It is upon this phj’siologic fact that this form 
of therapy is based. Satisfactory reports, substantiating the effectiveness of this 
plan of treatment, have appeared in the literature. Thus, Bishop,^ Gershenfeld,i2 
Falls, Lackner, and Krohn,i3 and Campbell and Sevringliausi* have successfully 
used progesterone. The results of the latter two investigators were not very en- 
couraging when used for threatened abortion. In addition, Eosenfeldis has obtained 
good results by using the blood serum of pregnant women. The effective agent 
involved in his treatment was probably the gonadotropic hormone, which is known 
to be present in abundance during pregnancj\ Thyroid extract has also been em- 
ployed with equal success for the prevention of abortion by King and Herring.iG 
KaneiT bas reported the combined usage of thj-roid and progesterone to be effec- 
tive in repeated spontaneous abortions. Two groups of investigators, Johnstone, 
Wiesner, and Marshall,rs and Finkler,r9 have reported the successful employment of 
anterior pituitary -like sex hormone in the treatment of both threatened and habitual 
abortion. 

Recently, however, vitamin E has been more ividely employed, both 
as an adjunct to, or in place of, the endoerines as a therapeutic agent for 
these conditions. 

Observations supporting the value of vitamin E in the prevention of abortion 
are to be found in the reports of Vogt-Mbller,2o Currie, si Shute,22 Watson and Tew, 23 
Watson,2^ and Collins, Weed, and Collins.25 

We, therefore, can see the relative merits of the various aforemen- 
tioned means of treating threatened and habitual abortion. The differ- 
ent methods are worthy of application, either individually or combined. 
Practitioners may elect one or a group of methods which have been 
proved to be reasonably effective. The authors have utilized several of 
the foregoing agents with satisfactory results. In addition, more 
recently we have employed alpha-tocopherol acetate in the treatment of 
threatened, previous, and habitual abortion. The results of these ex- 
periences form the basis of this I'eport. 

CHEMISTRY AND PHYSIOLOGIC ACTION 

Evans and Bisliop,26 jn the course of their studies on fertility in rats, found an 
antisterility factor, which was called “X” and later became known as vitamin E. 
This factor was fat soluble and insoluble in water (Evans and Burrai) and concen- 
trates could be prepared from fairly fresh wheat germ oil, whose potency could be 
maintained for a period of years when kept vacuum sealed.aa Emerson and others,29 
found that alpha-tocopherol was identical in vitamin E activity as the substance 
isolated from wheat germ oil, and the authors also isolated beta-tocopherol and 
gamma-tocopherol which they found to be onij' from one-half to one-fourth as 
active as alpha-tocopherol. In 1938, Karrerso and his associates described the syn- 
thesis of alpha-tocopherol and a graphic formula was published by Kunz3i in 193S. 
Evans and Burrsr suggest that “sterility is a dietary deficiency disease wliich 
leads to the destruction of the germ cell in the male while in the female the ovarj' 
and ovulation remained unimpaired but there is a characteristic disturbance in gesta- 
tion with the death and resorption of the developing young.” Eat experiments 
showed further that vitamin E, which was necessary for development of the fetus 
and completion of gestation, could not be replaced by either pituitary hormone or 
prolan A.sc Rowlands and Singerss found that extracts of the pituitaries of rats 



Table I. Habitual Abortions 


964 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 



(3) Live birth proges- 



LUBIK AXD WALTMAN ; SYNTHETIC VITAMIN E IN ABOUTION 963 


liad one previous spontaneous abortion (there ■were 10 in this grouji) ; 
llirealened abortion, of which there were 15. Tliis made up the largest 
group. Vaginal examination was omitted in all patients until after the 
period of viabilitj^ was reached. 

METHOD 

All 7 of the patients who had habitual abortions, with one exception, received 3 
mg. alpha-tocopherol acetate* dailj', starting with their first prenatal visit. The 
stages of pregnancy at which therajiy was begun ranged from four to eleven weeks. 
The duration of therapy was from forty-four to one hundred and ninety-six days. 
The period of pregnancy to which treatment was continued, extended from the 
twentieth to the thirty-fifth week. The minimal total dosage was 132 mg. and the 
maximal, 561 mg. The one exception (Case 1), mentioned above, was started with 
wheat germ oil, prior to the availability of alpha-tocopherol acetate, and the patient 
received a total of 420 c.e. of the oil, after which the treatment was continued with 
the acetate. 

The plan of treatment for the “previous” abortion group was essentially similar 
to that of the “habitual” group. Each patient, with one exception, received 3 
mg. of alplia-tocopherol acetate daily. The earliest treatment was begun at five 
weeks and the latest at twelve weeks and continued up to periods of pregnancy 
ranging between fourteen and thirty-six and one-half weeks. The minimal total 
dosage was 273 mg. over a period of ninety-one daj’s, and the maximal, 570 mg. 
over a period of one hundred and ninety days. The one exception (Case 8), re- 
ceived 276 c.c. of wheat germ oil before initiating alpha-tocopherol acetate therapy. 
The initial dose of alpha-tocopherol acetate for “threatened” abortion varied be- 
tween 3 mg. and 48 mg. administered orally in divided doses during the first twentj'- 
four hours after symptoms began. Following this initial period, the dosage was 
usually maintained at 3 mg. daily unless symptoms persisted or re-appeared. Treat- 
ment continued for from two days to one hundred and one days, depending upon 
the severity, duration, and return of symptoms. Bleeding, with or without pain, 
was regarded as indicative of threatened abortion. One patient, postappendectomy, 
referred to above, had pain without bleeding. She had markedly severe pain, asso- 
ciated with intermittent uterine contractions of moderate force during the fifth 
month of pregnancy. With the two exceptions referred to above, alpha-tocopherol 
acetate by mouth, was the only therapeutic agent in “previous” and “habitual” 
abortion. 

In the “threatened” type, however, bed rest was employed in addition when 
symptoms appeared, and was continued until all bleeding or pain had disappeared 
for at least four days. No other therapy was employed, except in one patient, 
where progesterone was used, parenterally, previous to, and immediately following 
appendectomy during the fifth month of pregnancy. This was used because of the 
inadvisability of oral medication preoperatively, and the inability to take oral 
medication postoperatively because of vomiting. This was only used as a pre- 
ventive measure. When, hoivever, the symptoms of threatened abortion appeared 
eight days postoperatively, and vomiting was no longer present, the alpha-tocoph- 
erol alone was employed. 

Toxic manifestations were not associated with the use of alpha-tocopherol ace- 
tate in any of the patients under observation in this study, nor were any idiosyn- 
crasies encountered. 

RESULTS 

In the “threatened” abortion group, there were 15 cases in all. Two patients 
(Cases 25 and 32) aborted, one at eleven weeks, after two days of therapy, and 
the other at fourteen weeks, after ten days of therapy. There was one stillbirth (Case 
27), in which case, death of the fetus occurred during a long labor with inertia 
uteri, and the post-mortem examination of the fetus showed pulmonary atelectasis. 
The remaining 12 delivered normal full-term infants. There was one cesarean sec- 
tion in t his gi'oup (Case 19) because of cephalopelvic disproportion. In calculating 

*Ephynal-3 mg-, tablets supplied through the courtesy of Hoffman-LaRoche, Inc. 
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our statistics, we found that the drug failed to arrest the threatened abortion in 
two cases, while one patient delivered a stillbirth. The percentage of success is 
therefore 80. 

Of the 7 cases of habitual abortion, 5 patients delivered normal full-term in- 
fants. There were 2 failures (Cases 2 and 5), in which cases the abortion occurred 
at the fifteenth and twentieth weeks, respectively. With 2 failures in this group, 
the percentage of success is 71.5. 

Eight of our 10 patients with previous abortions delivered live infants. One 
failure (Case 10) was one complicated by intestinal obstruction in the mother. 
Thirty-six hours postoperatively, the patient delivered a thirty-four-week fetus, 
which died after twenty-four hours. The second failure (Case 16) was that of a 
late toxemia of pregnancy, in which case the infant died two days before labor 
began. The patient in Case 14 had a cesarean section for a progressive toxemia 
of pregnancy, and a live, premature infant, which sundved, was delivered. In this 
group, the percentage of success was 80. The two deaths in the infants resulted 
from accidents or complications of the last trimester of pregnancy and were not 
related to the factors causing abortion. 

DISCUSSION 

The authors fully appreciate the difficulty in evaluating the thera- 
peutic importance of any method or agent to prevent spontaneous abor- 
tion. It is recognized that spontaneous abortion, not uncommonly, 
threatens pregnancies, where the latter continue successfully to term 
without any measures having been taken to combat possible accident. 
It is also conceded that many habitual and previous aborters, may, 
without aid, cany subsequent pregnancies to successful termination. 
Unfortunately, reports citing accurate figures of these instances are 
not commonly available. However, a very recent report® tends to sliow 
that after one spontaneous abortion, the expectancy that the next preg- 
nancy will not result in an abortion is about 70 per cent; and that after 2 
abortions the expectancy of no abortion in the next pregnancy is about 
30 per cent. From reports of numerous observers, however, the various 
therapeutic agents, cited earlier in this report, appear to offer a more 
satisfactory opportunity for a full-term pregnancy, than is available 
without therapy to the type of patient under observation. Although 
one must be cautious in ascribing a fruitful pregnancy to any specific 
therapeutic measure, yet one cannot completely disregard the value of 
those agents, which appear to help. Thus, the various sedatives, hor- 
mones, and vitamins have earned their place in the treatment of threat- 
ened and habitual abortion. It is with a similar thought in mind that 
these studies were undertaken, toward the possible inclusion of an addi- 
tional measure in the armamentarium of the obstetrician to combat spon- 
taneous abortion. That this is Avorth Avhile, can be attested to by the 
happiness of those mothers who have apparently been benefited by such 
efforts. The fear of abnormal babies resulting from pregnancies of suc- 
cessfully treated threatened abortions, is probably unfounded. Falls, 
Laclmer, and Krohn,® encountered none in their series, nor did Collins 
and his co-AVorkers^® referred to above. The former group, hoAA'ever, 
reported 2 abnormal fetuses in 2 of the failures that aborted. The large 
number of normal infants born after therapy Avas instituted, during 
their threatening attempts, are difficult to correlate Avith the number of 
abnormal fetuses reported by Huntington and referred to aboAm. To 
look further perhaps into the negathm side of the question, as to the 
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ON THE MAGNESIUM SULFATE AND ETHER CIRCULATION 
TIMES DURING PREGNANCY* 

A Study of 300 Patients 

Mitchell Bern.stein, M.D., F.A.C.P., and Saimuel Siaikins, M.D., 

Philadelphia, Pa. 

(From the Department of Ohst dries and the Medical Service of Dr. M, Bernstein 

of the Jewish Eospital) 

T he last few years have witnessed great, strides in the study of the 
physiologic changes taking place in the maternal circulation during 
pregnancy. One of the phases concerning which there is very little con- 
sonance of opinion is the changes in the circulation time (the inverse 
variant of the blood velocity). Our attention was attracted some time 
ago by the marked increase in blood velocity observed in a small group 
of pregnant women.^’ - In tlie present study our investigation was fur- 
thered in an extensive group of pregnant women. 

In 1880 Eeniy3 claimed that the blood velocity -was increased during pregnane}’. 
To explain the functional murmurs of pregnancy Fromme-* used Sahli’s explanation''"’ 
that functional murmurs are caused by increased blood velocity. Kautskyc postu- 
lated that the blood velocity is increased in pregnancy. Klee,"^ in 1924, using the 
fluorescein method of Koch,8 found the average circulation time in pregnancy 
within the upper normal limits of that method (thirteen to twenty-five seconds). 

’‘Head at a meeting- of the Jeffer.son Society for Clinical Investigation, Jefferson 
Medical College, Philadelphia, December 19, 1940. 
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effectiveness of certain therapeutic biologic agents, \Ye cite a few ob- 
servations. GalloAvay and PauP observed 2 eases of threatened abortion 
■vvliere proluton led to a prompt increase in pain and bleeding followed 
bj-- rapid abortion. Sevringhaus and CampbelP-* report relatively little 
success in the treatment of threatened abortion with progestin. Young^“ 
farther questions the effectiveness of small doses of prolan when the ex- 
cretion of the hormone in a normal pregnancy readies many thousand 
times the quantity emplojmd. Caution is neeessai’j" in evaluating the 
effectiveness of the apparently small doses of progesterone employed 
with evident suecess. The doses theoretically are insufficient when com- 
pared with the normal excretion rate of pregnanediol cited by Venning 
and co-workers.^‘ Dietetic influences affect the reproductive process, 
and lack of vitamins A and E are attended by serious interference with 
the intrauterine development of the fetus. The varied biologic and 
vitamin preparations all seem to be successful in a relatively large num- 
ber of eases, and we hope that future laboratory workers will lielp 
correlate the mechanisms bj’’ which these therapeutic agents act. 

SUMMARY 

1. Evaluation of various prophylactic and therapeutic agents in the 
treatment of abortion is presented. 

2. Alpha-toeopherol acetate, a synthetic vitamin E oral prepara- 
tion, was used in the treatment of threatened, previous, and habitual 
abortion in a total of 32 eases. 

3. In this series there were 15 threatened, 7 habitual, and 10 previous 
abortions. 

4. In the threatened abortion group, 80 per cent of the patients de- 
livered normal infants. In the pi’evious abortion gi’oup, the percentage 
of success was 80, while in the habitual abortion gi’oup, the percentage 
of success was 71.5. 

5. No abnormalities of the fetus have been observed. 

CONCLUSION 

Caution is necessary in evaluating the effectiveness of synthetic 
vitamin E in the treatment of threatened, previous, and habitual abor- 
tion. We realize that our report is based on the study of a group of 
cases too small in number to Avarrant a positive conclusion. However, 
we do feel that the results are sufficiently encouraging to stimulate 
fnrtlier investigation by others. 
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five second mark. The five seconds are subtracted from the circulation time that 
is finally recorded. The test maj’- be repeated within a few minutes with prac- 
tically duplicate results. The safety of the test has been amply demonstrated.!. 
The magnesium sulfate circulation time (arm-to-tongue time) serves as an index 
of the functional capacity of the heart as a whole. 

With the needle in situ, and after the lapse of about one minute, the ether 
circulation time is then determined.is, lo A mixture of 5 minims of ether and 5 
minims of warm normal saline previously drawn up in a tuberculin .sj'ringe are 
injected as rapidlj' as possible. The time is recorded from the moment of injec- 
tion until the onset of the end-point which is the perception of ether by the 
patient or by the observer. Usuall}' this is accompanied by a cough or grimace 
on the part of the patient. The ether test thus has the advantage of being both 
subjective and objective. The ether circulation time (arm-to-lung time) serves 
as an index of the functional capacity of the right side of the heart. The mag- 
nesium sulfate circulation time reading minus the ether circulation time reading 
is equivalent to the lung-to-tongue circulation time and serves as an index of the 
functional capacity of the left side of the heart. 

RESULTS IN NORM.,\L PREGNANCY 

1. Magnesium- Siilfaie (Arm-to-Tonguc) CircAilaiion Time . — Five hundred sixfy-four 
determinations of the magnesium sulfate circulation time were performed in 285 
normal pregnant women; 312 observations ante partum and 252 post partum (Table 
I). The arm-to-tongue circulation time ante partum varied between 5.5 seconds 
and 15.2 seconds, an average of 9.9 seconds; post partum between G.8 seconds and 
15.2 seconds, an average of 10.4 seconds. These figures maj' be contrasted with 
the range in normal nonpregnant women of 7.0 to 17.8 seconds, an average of 
12.9 seconds.! 


Table I. Magnesium Sulfate Circulation Times in Normal Pregnancy 



PRIMIPARAS 1 

1 MULTIPARAS 

ENTIRE 

SERIES 



ANTE 

PARTUM 

POST 

PARTUM 

ANTE 

PARTUM 

POST 

PARTUM 

ANTE 

PARTUM 

POST 

PARTUM 

TOTAL 

No. of tests 

117 

93 

195 

159 

312 

252 

564 

Average value 
(Sec.) 

9.5 

9.7 

10.1 

10.7 

9.9 

10.4 


Eange (Sec.) 

5.5- 

15.0 

6.8- 

12.6 

7.0- 

15.2 

7.4- 

15.2 

5.5- 

15.2 

6.8- 

15.2 


No. of patients 

1 105 

1 180 1 



285 


During the first four months of gestation, the arm-to-tongue circulation time 
shows a tendency to diminish gradually (Fig. 1, A). It .should be noted, however, 
that even in this uncertain period the circulation time shows a definite trend to 
fall below the average nonpregnant value. From the sixteenth week through the 
thirty-fifth week of gestation, there seems to be a definite decrease in the aver- 
age arm-to-tongue circulation time, the level being fairly well maintained be- 
tween 9.0 and 10.0 seconds. In the latter portion of this period (twenty-ninth to 
thirty-fifth week inclusive), there is a steady slope from 10.0 seconds to 9.4 sec- 
onds. In the thirty-fifth to fortieth week there begins a steady though very 
moderate increase in the arm-to-tongue circulation time, ranging from 9.4 seconds 
to 11.0 seconds. During the week preceding deliver}', this higher level is main- 
tained fairly constaritlj'. During the first 14 post-partum days, the level of the 
last ante-partum week is very little changed. 

So far as a comparison of primiparas (105 patients) and multiparas (180 pa- 
tients) is concerned, no definite conclusion may be drawn, although the tendency 
of multiparas to maintain a relatively more even trend of circulation time than 
do primiparas must be noted. Moreover, the blood velocity is significantly more 
rapid in primiparas than in multiparas, both ante partum (9.5 seconds and a range 
of 5.5 to 15.0 seconds as compared with 10.1 seconds and a range of 7.0 to 15.2 
seconds) and post partum (9.7 seconds and a range of 6.8 to 12.6 seconds as com- 
pared with 10.7 seconds and a range of 7.4 to 15.2 seconds) (Table I). 
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In 1933 Spitzcr,® using the dccholin metho(]*o-i 2 in 27 normal pregnant women, 
found the blood velocity within, the normal limits of that method (ten to sixteen 
seconds, average 14.3 seconds). There was some slowing of the circulation in 4 
cases of toxemia of pregnancy, in 3 cases of eclampsia, and in 1 case of mitral 
.stenosis. In 1936 Cohen and Thomsoni^ employed the cyanide method of Robb and 
■\Voi.s.sn in 36 normal pregnant women. There was a decrease in the average arm- 
to-carotid circulation time from the seventeenth to the thirty-sixth week of preg- 
nancy inclusive; an increase in the average circulation time (relative to the 
seventeenth to thirty-sixth week period) from the thirty-seventh to the fortieth 
week reaching a peak value at the thirty-eighth week of 15.6 seconds (which is the 
average value in normal nonpregnant women); and a decrease in the average cir- 
culation time following delivery which persisted until the seventh post-partum 
week. In 1937 Greenstcin and Clahris published the results of 52 saccharin arm- 
to-tongue determinationsio in 13 normal pregnant women. Their average value 
varied from 10.9 seconds at the eighteenth week of gestation to 14.7 seconds at the 
thirty-eighth week, followed by a decrease to 13.5 seconds at the time of delivery. 
This progressive delay was exhibited by 10 of the 13 cases, and then only in irregu- 
lar fashion. 

MATERIAL 

The present series comprised 300 pregnant tvomen between the ages 
of 17 and 40 years. One hundred and twelve were primiparas ; 188 
ranged in parity from secundiparity to undeeiparitjL The average age 
of the primiparas was 23.0 years and of the mnltiparas 28.8 years. Both 
magnesium sulfate and ether circulation times were performed suc- 
cessively, the tests being repeated monthl 3 '’ on each patient when circum- 
stances permitted; one and preferablj'’ two determinations of both circu- 
lation times were determined during the two weeks after deliver^L The 
number of observations on the same patient varied between one and 
five. Special attention was paid to the week prior to deliveiy and the 
two weeks post partum. 

A total of 599 magnesium sulfate and 546 ether circulation times 
were determined: 564 magnesium sulfate circulation times Avere per- 
formed on 285 normal pregnant patients, and 511 ether circulation times 
in 274 patients of this group ; 15 magnesium sulfate and 15 ether circu- 
lation times in 6 patients with rheumatic heart disea.se; and 20 mag- 
nesium sulfate and 20 ether circulation times in 9 patients with toxemias 
of pregnanej’’. The duration of gestation was calculated back from the 
actual daj'' of delh’-ery, the duration of a full-term pregnanej' being 
taken as ten lunar months or two hundred and eight.A' da.vs. 

TECHNIQUE 

The patient reclines as nearly as possible flat in bed with the arm held at the 
level of the right auricle. She is informed that she will experience the sudden 
onset of a transient hot sensation in the pharynx and tongue which she is in- 
structed to signal with the word “now.” She is also cautioned to relax as much 
as possible. Five cubici-i - centimeters of a warm 10 per cent aqueous solution of 
magnesium sulfate,* drawn up in a 10 c.c. syringe with an IS gauge needle, arc 
injected as rapidly as possible in a large anteeubital vein. The circulation time is 
recorded with a stop watch from the beginning of the injection until the onset of the 
end point. To facilitate the test and insure accuracy when it is performed by 
one person unassisted, it has been our practice to start the stop watch and to 
begin th e injection at the moment the hand of the stop watch is crossing the 

•Xrnsrnc.'ihiiii .sulfate (reacent crvstal.s), Jlerck and Company. Inc., wa.s u.stal in 
thi.s investigation. 
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II. Ether (Arm-to-Lung) Circulation Time. — Five hundred eleven determinations 
of the other circulation time ivcre performed on 274 normal pregnant women, 290 
observations being ante partum and 221 post partuni (Table II). The arm-to-lung 
circulation time ante partum varied between 3.0 and 9.2 seconds, an average of 
5.4 seconds; post partum, between 3.2 and 8.4 seconds, an average of 5.5 seconds. 
The ether circulation time in normal nonpregnant women averages 5.7 seconds, 
with extremes of 2.G to 10.0 seeond.s.i The ante-partum and post-partum values 
agree quite closely. During the first four months of pregnane}', the changes in 
ether circulation time follow ver}' closely the fluctuations in the magnesium cir- 
culation time. Therefore, Fig. 1, C demonstrates very clearly the striking uni- 
formity of the ether circulation time during the entire course of pregnancy. 

So far as a comparison of primiiiaras (101 patients) and multiparas (173 pa- 
tients) is concerned, again tlic relalivcly faster blood velocity of jirimiparas 
must be noted, though the difTercnces ante partum are negligible, and post partum 
slightly more striking. 

III. Magnesium Sulfate and Ether Circulation Times in Toxemias of Pregnancy . — 
In a group of 9 patients with toxemias of pregnancy, 20 magnesium sulfate cir- 
culation times were determined, 16 ante partum and 4 jiost iiartiim (Fig. 2). The 


IS 

It 

13 

U 

II 

S q 

V * 
" 8 

I ^ 
-2 t 

Z 3 

t, 

« Z 


Lki sujtjlg circ^btiovi in 


o 




i 


cIv-culjtOvt ^ O ^ 

o * in.l(vf<lujt <. wrew bf t»vt Q P| 

1^ II, n 11 m 21 11. n !■» i.f ic 17 It Je 31 M n jr m Jt 


veths prej-nav^cy 

Fig. 2. — ^Magnesium sulfate and ether circulation times in toxemias of pregnancy. 


Iiatients were all in pre-eclamptic states with blood pressures ranging from 158 to 
200 systolic and 96 to 148 diastolic. Two were primiparas and 7 multiparas, rang- 
ing in age from 19 to 39. 

Practically all tests were done in the last four weeks of pregnancy. The aver- 
age circulation time recorded ante partum was 10.9 seconds with extremes of 8.0 
seconds and 13.6 seconds. Only 2 of the 20 readings were higher than the average 
value in normal nonpregnant women. The average circulation time post partum 
was 8.7 seconds with extremes of 7.0 seconds and 9.6 seconds. 


Table II. Ether Circulation Tijies in Normal Pregnancy 



PRIMIPARAS 1 

MULTIPARAS 

ENTIRE 

SERIES 



ANTE 

PARTUM 

POST 

PARTUM 

ANTE 

PARTUM 

POST 

PARTUM 

ANTE 

PARTUM 

POST 

PARTUM 

TOTAL 

No. of tests 

115 

85 

173 

336 

290 

221 

511 

Average 
value (Sec.) 

5.2 

5.2 

5.4 

6.1 

5.4 

5,5 


Eange (Sec.) 

3.0- 

9.0 

3.2- 

8.4 


3.6- 

8.4 

3.0- 

9.2 

3.2- 

8.4 


No. of patients 

! 101 

1 173 



274 
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which show a tremendous increase of cardiac output far out of pro- 
portion to the rise in oxygen consumption. Such a disproportionate 
increase implies a diminution in the arteriovenous difference or oxygen 
utilization and a speeding of the circulation. 

"The viscosity of the blood is decreased in pregnancy up to the 
sixth month, is slightly increased in the seventh month, is unknown in 
the latter months, and presents a consistent post-partum rise."'®’^' 
There is a steady increase from about the thirty-fifth week continuing 
through the post-partum period. Inasmuch as the velocity of a liquid 
varies inversely Avith its viscosity, the changes in blood viscosity may 
play an important role in the changes in circulation time. The analogy 
between blood velocity and blood A-iseosity, liOAveAmr, does not fit in 
Avith the changes in circulation time observed post partum. It must 
be kept in mind, hoAvever, that lactation may introduce physiologic 
changes that overshadoAV the seeming discrepancy betAveen the blood 
Amlocity and blood viscosity changes during the puerperium. 

Most studies of total blood volume changes during pregnancy 
indicate an increase of 42 per cent'"’ to 65 per cent'*' closely paralleling 
the ante-partum changes in cardiac output. 9’he fall in tofal blood 
volume during the last Aveeks of pregnancy may be an important factor 
in the diminution of cardiac output during that period, kloreover, as 
Cohen and Thomson^' point out, a profound disturbance in blood vol- 
ume is found in endocrine conditions,-®’ such as exophthalmic goiter. 
A possible linkage of the increase in blood volume and endocrine con- 
trol is further indicated by a rather striking resemblance of the plasma 
volume trend Avith that of excretion of gonadotropic substance in nor- 
mal pregnancy.®® During pregnancy the thyroid increases in size, and 
there is a great deal of evidence®''’ ®® that hyperfunction of the thyroid 
gland may be an important factor contributing to an increase in cardiac 
Avork during pregnancy. If this be the case, the rapidity of the blood 
flow in pregnancy may be at least partially explained on this basis, 
since hyperthyroidism is the prime condition in Avhich the blood veloc- 
ity is markedly accelerated.®® 

So far as the ether circulation time curve is concerned, the most 
striking feature is its similarity AA’ith the magnesium sulfate curve 
during the first feAv Aveeks of pregnancy. Thereafter, the ether time 
remains remarkably constant Avell into the puerperium. The implica- 
tion is that during the aforementioned first trimester of pregnancy 
both the left and right sides of the heart share equally in the changes 
in the circulation; Avhereas from that point on, the right side of the 
heart remains relatively unaffected, and the left side of the heart takes 
the brunt of the "burden of pregnancy.” 

Careful study of our results demonstrates a someAvhat close similarity 
Avith those obtained by Cohen and Thomson.’® The chief differences 
are; first, a much faster absolute level of the blood velocity (Avhich is 
undoubtedly due to the fact that Avith magnesium sulfate as a circula- 
tion time agent values obtained in all sorts of normal and pathologic 
conditions are ahvays faster than those obtained Avith the use of sodium 
cyanide) ; and second, at the thii’ty-eighth Aveek of gestation their cir- 
culation time values attained the normal nonpregnant value, Avhereas 
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Sixfocn !iiitc-i)!irtuiu ether circulation times averatjeil Ij.'.i seconds, -nitli ex- 
tremes of i’>.- seconds and 7.H seconds; post purtum 4 ciieulation times avera;;ed 
0.0 .seconds, witli extreinc.s of 5.0 seconds and 7.4 seconds. 

IV. Maffnc.mnn Sulfate and Ether Circulation Times in Ithcvmatic Heart Dis- 
— A small group comprised 6 patients with rheumatic heart disease, ranging 
in ago from 21 to 26 years. Five were primipara.s and one a ninltipara. Of the 
primiparas, one had mitral stenosis and syphilis, .3 had mitral stenosis and re- 
gurgitation, 1 had mitral regurgitation; the multipara had mitral stenosis ami 
regurgitation. Five patients (including the multipara) were well compensated 
clinically. In this group, 10 ante-partum magnesium sulfate circulation times 
(practically all late in pregnancy) averaged lO.S seconds (S.O seconds to 1.3.0 
seconds); 4 post-partum circulation times were each 9.G seconds. Ten correspond- 
ing ante-partum ether circulation times averaged 5.4 seconds (4.2 seconds to 7.0 
seconds); 4 post-partum determinations averaged 6.7 seconds (6.6 seconds to 7.4 
seconds). The sixth patient (a primipara with mitral stenosis and regurgitation 
who had moderate dyspnea) had a magnesium sulfate circulation time of 14.0 
seconds and an ether circulation time of 9.6 seconds nine days before delivery. 

ETHER REACTION'S 

When Hitzig published his work on the use of ether as a circulation lime agent, 
in ]934,-<" he called attention to certain ether reactions: he encountered no un- 
toward constitutional reactions; the subject usually was aware of a “creeping" 
fooling along the course of the vein; 25 per cent had transient pain in this loca- 
tion; and 3 thromboses were noted in 28 carefully followed patients. Curiousl.v 
enough, reports of ether work subsequent to Hitzig ’s report fail to emphasize or 
mention such reactions. In our series numerous reactions were encountered: 24 
cases presented pain of varying intensity and duration at the site of injection; 
19 had intense pain in the shoulder, 8 had pain following the course of the vein 
and thence, high substernally; 4 had pain along the course of the vein; 1 had 
pain up the arm and into the angle of the jaw; 3 had pain radiating into the 
axilla; 1 had almost persistent vomiting for three days; 2 had pain in the shoulder 
accompanied by nausea; 4 nausea; and onlj' 2 a “creeping" feeling along the 
course of the vein. No thromboses were encountered. One patient developed 
severe pain at the site of injection for a few seconds with radiation into the 
shoulder and a few inches below the elbow; fifteen minutes later the hand and arm 
l)pcame definitely colder than the corresponding limb. This sensation lasted only a 
few minutes. In several patients, pain, when it developed, was of such .■’everity as to 
he almost shocking. In summation, 59 reactions developed in a series of 540 ether 
tests, an incidence of lO.S per cent. 


DISCUSSION 

The civculation time values shown through the major portion of ges- 
tation and the immediate iiost-partura period indicate a marked .speed- 
ing of blood velocity. This marked increase is further supported by 
other factors. An increase in cardiac output is usually demonstrable 
hy the third or fourth month, wdth the maximum cardiac output 
appearing from the sixth through the ninth lunar months. During 
the last four weeks of gestation (at a period when the circulation time 
Itegins to rise), the cardiac output falls-'*—-' toward normal though 
not to the average nonpregnant level, and after deliveiw it continues 
its fall toivard the normal level.-"’ Other factors remaining equal, 
tlio .speed of the circulation varies directly with the cardiac output.--' 
The changes in circulation time are, therefore, clearly linked with the 
changes in cardiac output. 

Durther corroboration of the circulation time changes is afi’orded hy 
simultanoons studios of the cardiac output and oxygen consumption--’-' 
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7. In compensated rheumatic heart disease, the magnesium sulfate 
and ether circulation times are Avithin normal limits, and tend to in- 
crease with the onset of decompensation. 

8. There is an incidence of 10.2 per cent of ether reactions of various 
types during and following ether circulation tests. The reactions in- 
clude pain at the site of injection, pain along the course of the vein 
injected and into the shoulder, nausea and vomiting. 

9. The right side of the heart is relatively unaffected during preg- 
nancy; the left side carries the brunt of the “burden of pregnancy.’’ 

10. The changes in circulation time during pregnancy are correlated 
with the changes in cardiac output, oxygen utilization, blood viscosity, 
blood volume, and increased metabolic demands. 

11. The use of ether as a circulation, time agent during pregnancy 
apart from certain minor side reactions has no deleterious effects. 

12. The use of magnesium sulfiite as a circulation time agent in 
pregnancy is totally innocuous. 

13. Any definite prolongation of either the magnesium sulfate or the 
ether circulation time beyond the limits established as normal for 
pregnancy in this Avork, should lead one to suspect the onset of cardiac 
decompensation. 

The authors wish to exi>re.ss tlioir apDreclation to Dr.s. J. itlar.sl) Ale.sbur.v, C. J. 
Stamm, Jacob AA'^alker, and Pliilip P. AA'illiams for Uio privUenc of studying many pa- 
tients from their respective obstetric services. 
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our values still fell at least one and one-lialf seconds below the average 
nonpregnant circulation time level. 

In the toxemic group, the readings Avere in fair accord Avith the 
values obtained in the normal group. The series is too small to permit 
the drawing of any conclusions. In the rheumatic heart group, the five 
compensated patients showed circulation times Avell within normal 
limits.^® The single patient who shoAved incipient failure clinically had 
moderately prolonged circulation times relative to the Amines Ave have 
established as “normal” for pregnancy. This prolongation Avas to be 
expected, as the sloAving of blood velocity has been shoAvn to be roughly 
proportional to the degrees of cardiac failure.^ 

Should the magnesium sidfate or ether circulation times be pro- 
longed beyond the limits established herein for normal pregnancy, 
cardiac inadequacy should be suspected. 

SUMMARY 

1. Five hundred ninety-nine magnesium sulfate and 546 ether circula- 
tion times Avere studied in a group of 300 pregnant Avomen, comprising 
285 normal patients, 6 Avith rheumatic heart disease, and 9 Avith toxemias 
of pregnancy. One hundred twelve Avere primiparas and 188 multip- 
aras, ranging in age from 17 to 40 years. 

2. Five hundred forty-six magnesium sulfate circulation times Avere 
performed on 285 normal pregnant Avomen. Three hundred tAvelve 
observations during the course of gestation averaged 9.9 seconds (5.5- 
15.2 seconds) ; 252 observations during the fourteen-day post-partum 
period averaged 10.4 seconds (6.8 to 15.2). A marked increase of blood 
velocity is observed throughout pregnancy and in the immediate post- 
partum period. During the first four months of gestation, a steady 
decrease in circulation time, relathm to the nonpregnant level, is ob- 
served. Thereafter, until the thirty-fifth Aveek, the circulation time 
remains practically constant. At this time, the circulation time in- 
creases moderately, maintaining its new level until the day of deliAmry 
and during the two weeks' post-partum period. At all times, the 
average magnesium sulfate circulation time remains far below the aver- 
age nonpregnant level. 

3. The magnesium sulfate circulation time is significantly shorter in 
primiparas than in multiparas, both ante partum and post partum. 

4. Five hundred eleven ether circulation times Avere pei’formed on 
274 normal pregnant women. Two hundred ninety observations dur- 
ing the course of gestation aAmraged 5.4 seconds (3.0 to 9.2 seconds); 
221 observations during the fourteen-day post-partum period averaged 
5.5 seconds (3.2 to 8.4 seconds). The striking feature is that the ether 
circulation time is normal in Amlue during the entire course of preg- 
nancy and that the aAmrage circulation time is subject to practically 
no fluctuation. 

5. The ether circulation time is slightly shorter in primiparas than 
m multiparas, both ante partum and post partum. 

The magnesium sulfate and ether circulation times are normal 
during toxemias of pregnancy. 
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treatment of the menopause. Greenhlatt and Torpinzo ]iave recently published a 
confirmation of the findings of these authors and other investigators on the ameliora- 
tion of the sjmiptoms in menopause, premenstrual tension, menometrorrhagia and 
hypermenorrhea with the use of androgens. However, they advised employing small 
doses, as many undesirable effects, such as hirsutism, enlargement of the clitoris, 
facial acne, and a deepening of the voice, had been reported following the use of 
large doses of testosterone propionate, by Loe.scr,3o Foss,-"*! Geist, Salmon and 
Gaines,32 and Greenhill and Freed.-'>c Israels'* advocated the use of progesterone in 
premenstrual tension because he believed there was a corpus luteal deficiency in this 
syndrome. 

Much of the treatment carried out by lhe.se investigators was highly 
empirical and the desired results were often not obtained. It was for 
this reason, in part, that an attempt was made to obtain some .standard 
which would tend to suggest a more accurate therapeutic approach. 

J^IETHODS 

A careful clinical evaluation of the patient, based on a thorough history, physical 
examination, and appropriate laboratory studie.s, was carried out in arriving at a 
differential endocrine diagnosis. A quantitative estimation of urinary prolans and 
estrogens was made in most cases. The prolans were assayed in a twenty-four-hour 
postmenstrual specimen, and the estrogens in a twenty-four-hour premenstrual speci- 
men, in women with cyclic bleeding. In amenorrhea, a forty-eight-hour specimen 
of urine was used for both determinations. In the intervals in the cycle designated 
for collection, it was found that the respective hormones were excreted at a more 
constant level and in sufficient amounts to .serve as some standard for evaluation of 
the results. 

The urinary prolans wore extracted by utilizing essentially the method of Katz- 
man and Doisy.ss. 3o a fresh refrigerated specimen of urine was precipitated with 
benzoic acid, and after the precipitate was removed, was again precipitated by 
tannic acid. The precipitates were combined and the prccipitants were removed 
by successive washings with acetone. An aqueous solution of the precipitate was 
then biologically assayed in twenty-one-day-old immature female rats, according 
to the method of Collip, in which a unit is the minimum amount of substance which 
when administered subcutaneously daily for three days will produce vaginal estrus 
within one hundred and twenty hours. By this method, normal values for urinary 
prolan were found to range between 40 and CD rat units in twenty-four hours in 
women between the ages of IS and .SS years. The estrogens were removed after 
a two-hour acid hydrolysis of the urine, according to the method of Gallagher, 
Koch and Dorfman,3r by continuous extraction with benzene. The solvent was sub- 
sequently removed by di.stillation under reduced pressure. The residue was dissolved 
in about 100 c.c. of ethyl ether and extracted ten times by shaking with 50 c.c. 
quantities of 10 per cent sodium hydroxide. About 05 per cent of the estrogenic 
substances were contained in the alkali. This fraction was then acidified and re- 
extracted with ether; the latter was removed and the residue dissolved in sesame oil, 
with the removal of the last traces of solvent by heat. The oil solution with the 
resultant estrogenic material was then biologically assayed in spayed adult female 
rats. A positive test was considered as reestablishment of estrus, as evidenced by 
the characteristic cellular changes in the vaginal smear. By this procedure normal 
values of 60 to 90 rat units were found to bo excreted per diem in women from 
the ages of 18 to 38 years. Blood values for these hormones were not determined 
routinely because the results were not reproducible. The other laboratory examina- 
tions included a five-hour glucose tolerance test, blood calcium and phosphorus, 
basal metabolic rate, cholesterol, and Volhard fluid-retention test where indicated. 

The menstrual disorders encountered were divided into the following groups: 
hj'per- and hypomenorrhea, amenorrhea (primary and secondary), dysmenorrhea, 
polymenorrhea, menorrhagia, metrorrhagia, and premenstrual tension. The terms as 
used here were essentially as defined by Fluhmann.ss The endocrinopathics cncoun- 



an attempt at endocrine correlation and therapy 

IN 125 CASES OF MENSTRUAL DISORDERS 

H. I. Segal, M.D., Arthur Steinberg, M.D., P. R. Shechter, M.D., 
N. H. Colton, AI.D., and Nathan Pastor, M.D., Philadelphia, Pa. 
(From ihe Endocrine Besearch Institute) 

I N A series of 125 cases, an attempt was made to demonstrate whether 
there was any significant relationship between menstrual disorders 
and endoerinopathies. For the most part therapy was aimed at correct- 
ing an existing endocrinopathy with the hope of improving the menstrual 
irregularity. However, it was not assumed that the presence of a 
menstrual disturbance implied an associated endocrinopathy, nor that 
an endocrinopathy predicated a menstrual disorder. Moreover, the co- 
existence of an endocrinopathj^ and a menstrual irregularity was not 
considered as establishing a causal relationship between the two. 

Voluminous data are availalile, revealing that menstruation is also 
influenced by many extrahormonal factors, as illustrated by the presence 
of amenorrhea in various anemias, aortic insufficiency, tuberculosis, nu- 
tritional deficiencies, and psychic disturbances. 

"Within recent years, numerous articles have appeared on the endocrine control 
of menstruation. Eoentgen therapy has been utilized by many workers’^-s in the 
form of low dosage irradiation to the pituitaiy and ovaries in the treatment of 
menstrual disorders, and profound alterations in the menstrual cycle were noted 
attending its use. Gonadotropic hormones were employed in the control of func- 
tional uterine bleeding.o-s Novako and Israeli® advocated the u.se of anterior pitu- 
itary-like hormones in dysmenorrhea, while others, s®. n - 12 imve found these prep- 
arations variously effective in the treatment of secondary amenorrhea. IVith the 
advent and use of more potent gonadotropic extracts and sex sterols, results hitherto 
unobtainable have been observed. Davis and Koffis claim to have induced ovula- 
tion in the human being by utilizing the gonadotropic substance isolated from preg- 
nant mare serum by Cole and Hart.ii Kennedy and Sheltoni® obtained ameliora- 
tion of menstrual dysfunction in a small series of cases treated with this sub- 
stance. Siegler and Deinio were able to confirm the w'ork of these authors. Kauff- 
maniT employed large dosages of estrogen follow^ed by progestin to induce true 
menstruation, i.e. bleeding from a secretory endometrium, in castrates of even 
long standing. The same authoris also induced uterine bleeding in cases of second- 
ary amenorrhea with large dosages of estrogen. Dunni® reported on the induction 
of menstruation in amenorrheas of various duration by the use of anterior pituitary 
extracts and estrogens. It was probable that in these cases the bleeding was from 
a proliferative endometrium and that the estrogen was essentially responsible for 
the results obtained. Drank and others,^® however, were unable to obtain any sig- 
nificant effects with even high dosages of estrogen in secondary amenorrheas. Di- 
ethylstilbestrol, an estrogenic substance synthesized by Dodds, Goldberg, Lawson 
and Eobinson,2i was found to be almost as potent orally as parenterally. Many 
autliors,22-24 however, have noted a rather high percentage of untoward side reac- 
tions, principally manifested by gastrointestinal disturbances, attending its use. 
Uterine bleeding following the withdrawal of this drug was frequently observed. 
Karnaky25 recommended its use in high dosages in the control of functional uterine 
bleeding. Mocquot and Moricardzc rvere among the first to use androgens in the 
treatment of gj’necic disturbances. These authors, Salmon, 2 " Shorr, Papanicolaou 
and Stimmel ,28 axid others have utilized testosterone propionate beneficially in the 
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♦Upper figures represent incidence of endocrinopathies in menstrual disorders. 
tLower figures represent incidence of menstrual disorders in endocrinopathies. 
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(erec! were classified as follows; liypopituitarism, hypogonadism, hypothyroidism, 
hyperpituitarism, hyperthyroidism, hj'poadrenia, and virilism. The diagnosis was 
based on the characteristic findings in the history, symptomatology, and laboratory 
examinations. 

RESULTS 

In this series of 125 cases, 120, or 96 per cent, exhibited endocrinopathies, and 
there was an incidence of 1.7 menstrual disorders per patient, or 215 menstrual 
irregularities. This high percentage was encountered, first, because the patients 
were referred primarily as endocrine cases, and second, because borderline cases of 
menstrual and endocrine disturbances were included. However, the high incidence 
of menstrual disorders in this series indicated that the hormonal control of men- 
struation was etiologically important. 

Table I. Incidence op Menstrual Disorders 


DISORDER 

NO. GASES 

RELATIVE INCIDENCE 

1 

INCIDENCE IN 

PATIENTS 

Dysmenorrhea 

65 

30.0% 

52.0% 

Oligomenorrhea 

44 

20 . 0 % 

35.0% 

Hypomenorrhea 

32 

15.0% 

25.0% 

Premenstrual tension 

i 24 

11.2% 

19.2% 

Amenorrhea 

19 

8.9% 

15.2% 

Menorrhagia 

11 

5.3% 

8.8% 

Hypermenorrhea 

10 

4.7% 

8.0% 

Polymenorrhea 

6 

2.9% 

4.8% 

Metrorrhagia 

4 

2.0% 

1.6% 

Totals 

215 

100.0% 

1 169.6% 


Tlie most common menstrual disorder encountered was dysmenorrhea, with an 
incidence of 52 per cent (Table I). In these 65 cases of dysmenorrhea, about one- 
third were associated with a pelvic abnormality; O’Donel BrowneSf reported about 
75 per cent of the cases of dysmenorrhea he observed which were explainable on a 
basis of a pelvic abnormality. Brown^o in 31,309 cases found an incidence of 45 
per cent of dysmenorrhea. Oligomenorrhea, with an incidence of 35 per cent, was 
tlie second most frequent menstrual disturbance found (Table I). Infantile uteri 
were noted in over half of these patients. The incidence of hypomenorrhea was 
25 per cent (Table I). Infantile uteri also were frequently found in this group. 
Of less frequency was the occurrence of premenstrual tension, amenorrhea, menor- 
rhagia, and metrorrhagia, all of which represented only about 38 per cent of the 
total menstrual irregularities observed, or about one-fourth. The occurrence of 
169.6 per cent instances of menstrual disorders in this group was due to the 
existence of more than one menstrual disorder in the majority of the cases. 

Of the 120 patients presenting endocrine stigmas, 160 endocrinopathies were ex- 
hibited (Table II). Hypopituitarism, which was by far the most frequently en- 
countered condition, showed the same relative incidence of menstrual disturbances 
as observed in the group as a whole (Table III). In hypogonadism, amenorrhea 


Table II. Incidence of Endocrinopathies 


DIAGNOSIS 

NO. CASES 

RELATIVE INCIDENCE 

INCIDENCE IN 
PATIENTS 

Hypopituitary 

70 

43.8% 

58.3% 

Hypogonad 

37 

23.1% 


Hjqpothyroid 

36 

22.5% 


Hyperpituitarv 

7 

4.4% 

5.8% 

Hyperthyroid 

4 

2.5% 

3.3% 

Hypoadrenia 

3 

1.85 

2.3% 

Virilism 

3 

1.85 

2.3% 

Totals ■ 

160 

100.00 

132.8 
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Of this entire series of 125 patients, G3, or 50 per cent, were obese (Table IV). 
The obesity was most prevalent in those patients with dysmenorrhea, oligomenorrhea 
and hypomenorrhea (almost 75 per cent). Sixty-two of these 63 cases of obesity^ 
or 98 per cent, were associated with endocrinopathies (Table V), of which 50 
per cent were hypopituitary, 30 per cent hypothyroid, and 13 per cent hypogonad. 
Fluid retention was considered significant if there was more than 25 per cent 
retained in the four-hour test. Forty per cent of the hypopituitary cases, 50 per cent 
of the hypothyroid cases, and 33 per cent of the hypogonad cases had water reten- 
tion. Forty-three per cent of the cases of dysmenorrhea, 53 per cent of the cases 
of oligomenorrhea, 31 per cent of the cases of hypomenorrhea, 55 per cent of the 
cases of premenstrual tension, and 100 per cent of the cases of hypermenorrhea had 
fluid retention. 
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Pig. 3. — Urinarj" excretion of prolan in menstrual disorders. 

There was a correlative trend between increased estrogen excretion and excessive 
bleeding. Mean values of estrogen excretion varied from ICO rat units in menor- 
rhagia to over 200 rat units in metrorrhagia (Fig. 2) ; whereas in amenorrhea, 
oligomenorrhea, and hypomenorrhea, there was a marked diminution in the estrogen 
output, with values of 20 rat units or less (Fig. 1). In amenorrhea there was a 
marked reduction in the excretion of urinary prolans. A diminution in urinary 
prolan was also observed in dysmenorrhea, oligomenorrhea, hypomenorrhea, and less 
significantly in menorrhagia and metrorrhagia (Fig. 3). Similarly, a reduction of 
urinary prolans was observed in the cases of liypopituitarism, hypogonadism, and 
hypothyroidism, which corresponded with the assays encountered in the menstrual 
disorders most common to these groups. There was a diminution in urinary estrogens 
in the cases of hypopituitarism and hypogonadism. 

TREATMENT 

Where possible, treatment was aimed at re-establishing a normal level 
of endocrine function by attempting to stimulate the deficient gland. 
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and premenstrual tension were more frequentlj- found. In the cases of hypothy- 
roidism there was an increased incidence of menorrhagia. Of the remaining endo- 
crinopathies and nonendocrine cases, there were too few patients to justify any 

conclusion. 



RAT UNITS 

Fig. 1. — Urinary excretion of estrogens in menstrual disorders. 
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for more than three cycles without intei-ruption, because not infre- 
quently, even though no amelioration of symptoms was observed during 
the course of therapy, on its %vithdrawal, an improvement would be 
noted. 

In secondary amenorrhea (nonelimaeteric) if the uterus was small, a 
preliminary course of estrogen therapy as suggested above was carried 
out, followed after five daj's by 5 mg. of progesterone every other day 
for four to six injections. This often resulted in bleeding from a 
secretory endometrium or a true menstruation. If the amenorrhea was 
of long standing, it was usually necessary to give more intensive estrogen 
therapy to stimulate uterine growth. Following bleeding, postmenstrual 
anterior ijituitarj' gonadotropic hormone and chorionic gonadotropic 
hormones were administered as outlined above. Often, after several 
months of postmenstrual tlierapj'', the uterus might again become small, 
necessitating further priming with estrogenic substances. In those 
cases where the uterus was of normal size, treatment consisted of ad- 
ministering 600 rat units of anterior pituitary gonadotropic hormone 
every other da}”- for one to two Aveeks, folloAved by 500 rat units chori- 
onic gonadotropic hormone every other day for one to tAvo Aveeks. This 
Avas folloAved by one Aveek Avithout therapy. At the end of this Aveek, 
if menses had not ensued, the same thei-apy Avas repeated. Subse- 
quently it Avas found that it Avas more advantageous to administer the 
anterior pituitary gonadotropic hormone and chorionic gonadotropic 
hormones in combination instead of successive intervals. After menses 
Avas e.stablished, the usual regimen of postmenstrual combination ante- 
rior pituitary gonadotropic hormone and chorionic gonadotropic hor- 
mone up to the fourteenth day Avas eari’ied out. 

In menorrhagia Avhere an excess of estrogen Avas usually excreted, 
treatment AA^as designed to inliiliit the excess of tliis hormone. This was 
accomplished by either administering progesterone premenstrually, start- 
ing about five to seA’^en days before the expected period and gmng 5 to 
10 mg. a day, or utilizing the same principle by administering progres- 
sively increasing doses of cliorionic gonadotropic hormone five to seven 
days before the expected period; e.g., 100 rat units (Collip) the first 
day, 200 E.U. the second day, 300 R.U. the tliird day, 400 R.U. the fourth 
dajq 500 R.U. the fifth day, etc., giving the last injection on the first 
day of the period. Attempts to accomplish this same result Avith 
androgens AA^ere equally effeethm, but resulted in undesirable side ac- 
tions. The value of utilizing large dosages of e.strogen in cases of ex- 
cessive bleeding as adAmcated by some authors-’’ is probably based on its 
inhibitory effect on the pituitary and OAmry. In tliose cases AA'here the 
menorrhagia Avas associated Avith hypothyroidism, the use of thyroid in 
increasing doses as tolerated Avas employed daily intermenstrually. 

In hypermenorrhea, the treatment is similar to that employed in 
menorrhagia. HoAvever, in addition, therapy consisting of 500 R.U. of 
chorionic gonadotropic hormone Avas administered eA’^ery other day until 
the fourteenth day of the cycle, starting Avitli the third or fourth day, 
Avhile menstruation Avas still taking place. 
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Table IV. Obesity in Menstrual Disorders 


diagnosis 

NO. OF 

CASES 

INCIDENCE 

RELATWE 

INCIDENCE 

INCIDENCE IN 
PATIENTS 

Hypomenorrhea 

There 

was 

16 

IS.2% 

12.8% 

Hvpermenorrhea 

more 

than 

4 

4.6% 

3.2% 

Oligomenorrhea 

one men- 

20 

22.7% 


Amenorrhea 

strual dis- 

6 

6.8% 

4.8% 

Polymenorrhea 

order 

in 

1 

1.1% 

0.8% 

Menorrhagia 

some 

of the 

4 

4.6% 

3.2% 

Metrorrhagia 

patients 

1 

1.1% 


Dysmenorrhea 



29 

32.9% 

23.2% 

Premenstrual tension 



7 

8.0% 

5.6% 

Totals 

63 

S8 

100.0% 

70.4% 


Table V. Obesity in Endocrinopathies 


DIAGNOSIS 

NO. CASES 

INCIDENCE 

RELATIVE 

INCIDENCE 

INCIDENCE IN 

PATIENTS 

Hypopituitary 

There was 

39 

50.7% 

32.3% 

Hyperpituitary 

more than 

4 

5.2% 

3.3% 

Hypothyroid 

one endo- 

23 

30.0% 

19.3% 

Hyperthyroid 

crinopathy 

- 

- 


Hypogonad i 

in some of 

10 

13.0% 

8.3% 

Hypoadrenia 

the patients 

- 

- 

- 

Virilism 

t 

1 

1.1% 

0.8% 

Totals 

62 

77 

100.0% 

64.0% 


In most cases where a pelvic abnormality existed, surgical or mechanical 
correction was initially attempted. The success of this corrective pro- 
cedure was noted so that the improvement would not be attributed to 
other forms of therapy. In patients with cyclic bleeding where there 
was a diminution in estrin and prolan, as encountered in dysmenorrhea, 
oligomenorrhea, hypomeuorrhea, and premenstrual tension, therapj’’ con- 
sisted of, first, a preliminarj^ course of estrogen if the uterus was in- 
fantile, in an attempt to promote uterine growth. In most instances this 
could he accomplished by the administration of 10,000 rat units of 
a-estradiol benzoate or 1 mg. diproprionate intramuscularly twice a week 
for two to four weeks, as guided by pelvic examination. Second, when 
the uterus had attained approximately normal size, the estrogen treat- 
ment was interrupted and was usually followed in a few days by with- 
drawal-uterine bleeding. Five days after the last injection, if there was 
no bleeding, and immediately after the cessation of flow if there w'as 
bleeding, or in patients with normal uteri, therapy consisting of 300 rat 
units (Collip) of anterior pituitary gonadotropic hormone (A.P.) and 
500 rat units (Collip) of chorionic gonadotropic hormone (A.P.L.) 
mixed in the same syringe Avas administered every other day until the 
fourteenth day of the cycle. Half of this dose was administered daily in 
a group of patients during the same period of time, vdth the hope of 
producing a more physiologic rate of absorption, but no added benefit 
was observed. This treatment was repeated for Uvo subsequent cycles 
postmenstrually. As soon as improvement Lvas noted, treatment was 
withdrawn and the patient was observed to determine how long she re- 
mained free of symptoms. This tjqie of treatment was not carried out 
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Case 4. — ^Mrs. E. B. (amenorrhea), aged 17 years, menarche at 16 years, had 3 
normal periods at thirty-day intervals with four-day flow. After appendectomy she 
became amenorrheic for nine months. She was a hypopituitary-hypogonad with an 
infantile uterus. 

Assays: (48-hour specimen) 5 E.U. of prolan, 10 E.U. of estrogen. 

Theraipy : Consisted of 10,000 E.U. of estradiol benzoate three times a week for 
two weeks. Nineteen days after onset of treatment uterus was normal size. She 
then received 200 E.U. of chorionic gonadotropic hormone and 300 E.U. of anterior 
pitnitary gonadotropic hormone every other day for three weeks. Ten days after 
the last injection bleeding began ; the flow lasted four days. She was then given 
200 E.U. of chorionic gonadotropic hormone and 300 E.U. of anterior pituitary 
gonadotropic hormone every other day until the fourteenth day. She had another 
normal period forty days after the last. Therapy was repeated and the period was 
delayed; patient was found to be pregnant. She went to term and pursued an 
uneventful course. 

Case 5. — ^Miss I. B. (menorrhagia), aged 2a years, menarche at 12 years, twenty- 
eight-day cycle, seven- to eight-day profuse flow preceded by severe migraine, 
hypothyroid. Basal metabolic rate was minus 19; water retention, 32 per cent. 

Assays: 90 E.U. of prolan, 160 E.U. of estrogen. 

Therapy: She was given 1 gr. of thj'roid t.i.d. with some reduction in flow but 
had persistent headaches. She was then given 100 E.U. of pregnancy urine extract 
(P-D) on the twenty-fourtli day, 200 E.U. on the twenty-fifth day, 300 E.U. on the 
twenty-sixth day, 400 E.U. on the twenty-seventh day, and 500 E.U. on the first day 
of menses. There was a marked reduction in flow and no headaches. She was 
given 1 gr. of thyroid t.i.d. postmenstrually until the fourteenth day and pregnancy 
urine extract as previousl}’ from the twenty-fourth day of the cycle, for three cycles. 
After ten months without therapy, the flow is normal and there have been no head- 
aches. 

Case 6. — Miss M. S. (polymenorrhea), aged 16 years, menarche at 13 years, 
twenty-one-day cycle, seven-day good flow with severe dysmenorrhea which was im- 
proving spontaneously. Hypopituitary infantilism. Pelvic examination was unsatis- 
factory. Basal metabolic rate was minus 2; glucose tolerance test, C.B.C.; and urine 
normal. Cholesterol 182 mg. 

Assays: 20 E.U. of prolan, 35 E.U. of estrogen. 

Therapy: 200 E.U. of chorionic gonadotropic hormone and 300 E.U. of anterior 
pituitary gonadotropic hormone until fourteentli day of cycle. This was followed 
by three periods at thirty-two- to thirty-five-day intervals with a five-day good flow 
and one to two days of staining with no dysmenorrhea. For six months without 
therapy the cycle has been thirty to thirty-two days with a five-day flow. 

DISCUSSION 

In a large series of cases referred to this clinic for endocrine study, 
125 patients complaining of various menstrual irregularities were ana- 
lyzed for the purpose of demonstrating a possible relationship between 
the endocrinopathj^, if present, and the menstrual disturbance. The 
incidence of endocrine stigmas was, therefore, exceedingly high, oc- 
curring in 96 per cent of the cases. Attempts to correlate the association 
of a specific menstrual disorder with a specific endocrinopathy, and 
vice versa, revealed a significant relationship (Table III). In the 
majority of instances, dysmenorrhea, oligomenorrhea, hypomenorrhea, 
and premenstrual tension were most prevalent in hypopituitary cases. 
Amenorrhea was encountered most frequently in hypogonadal eases. 
Menorrhagia predominated in hypothyroidism, while hypermenorrhea, 
polymenorrhea, and metrorrhagia occurred most often in hypopitui- 
tarism, but the relationship was less significant because of the small num- 
ber of patients. The chief menstrual complaints in most of the endo- 
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111 polymenorrhea, 500 R.U. of chorionic gonadotropic hormone was 
administered every other day iint.il the fourteenth day of the cycle, start- 
ing at the third or fourth day. In 1ho.se patients in whom bleeding took 
place between the fourteenth and the twenty-fourth day, the chorionic 
gonadotropic hormone was administered throughout the entire cycle. 
When the cycle had been iirolonged in this manner, the drug was again 
administered in the same dose postmcnstrually during the fourth to the 
fourteenth day, to prolong tlie life of the corpus luteum. 

In metrorrhagia, most of the patients manifested uterine and ovarian 
pathology and rc.sponded to surgical intervention. In the remaining 
patients, chorionic gonadotropic hormone therapy was administered 
throughout the cycle. 

CASE REPORTS 

Cask 1.— }ifiss S. B. (/lysmonorrlicu), aged 16 years, inenarche at, 13 years, cycle 
tlireo to four luontlis, interrupted flow for four days. Two years ago dysmenorrhea 
hee.anie more .severe with lancinating i)ain in Innibosaeral region for one week pre- 
uicnstrually. 

Pelvic e.xainination was normal, basal metabolic rate, pins 2; water retention, 42 
per cent. 

Assatj: 12 P.U. of estrogfui. 

Thcrnpii: 200 P.U. of e.liorionie. gonadotropic hormone and 300 R.U. of anterior 
l)ituitury gonadotr()])ie hormone every other day from the tifth to the fourteenth day 
of the cycle. She menstruated on the thirtieth <lay, good flow, Ics.s pain. The same 
treatment was repeated following the ])eriod. She menstruated twenty-eight days 
hater with no i)ain, four-day flow. .'She was treate<1 similarly for third cycle, followed 
hy a period twcnty-oue days later with no ])ain. She has had no therapy for 6 
months, has a twenty-eight -day cycle, four-day flow, and no ])ain. 

Case 2. — ^Mrs. B. 0. (oligomenorrhea), aged 23 years, mcnnrchc at 14 years, 
forty- to ninety-day cycle, two-day .«eant flow (hyponienorrhca), was hypogonad 
with infantile uterus. 

An.sayft: 20 R.U. of j)rohin, 12 R.U. of estrogen jier diem. 

Therapy: She was given 10,000 ]{.U. of estradiol diproprionate twice a week 
for two weeks. Two day.s after ce.ssation of treatment, .she had a four-day good flow. 
Postmenstrually she received .'100 R.U. of anterior pituitary every other day until 
fourteenth duy of cycle. At thirty-five days there was still no flow; uterus had 
regrcs.sed. She was given 20,000 R.U. of e.strogen in two injections. Menses fol- 
lowed. Then .she received .'100 R.U. of anterior pituitary and 200 R.U. of chorionic 
gonadotropic, lioriuonc until fourteenth day. Bleeding occurred on thirtieth day. 
Tlie latter treatment w;is repeated after <’e.'sat ion of flow, and next period occurred on 
thirty-second day. After no treatment for two months, period again became delayed. 
Posfmciistrual anterior pituitary and chorionic gonadotropic hormones in the same 
dosage as previously, resulted in a i)eriod thirty-one days later. The treatment was 
repeated the following month and menses started on twenty-ninth day. She has had 
no therapy for five months during vs'hich time menses occurred twenty-eight to thirty- 
one days with good flow. 

Case 3. — ^Mrs. II. S. (hyjiomcnorrhea), aged 30 years, monarche at 13 years, 
twenty-eight- to t weiity-nine-day cycle, twenty-four-hour scant flow with premenstrual 
hreast engorgement, a hypojiituitary-hyiiogonad with an infantile uterus. 

Amiye; 20 R.U. of prolan, 15 R.U. of estrogen. 

Therapy; She was given 10,000 R.U. of estradiol benzoate twice a week for two 
weeks prcmenstnuillj’. Postmenstrually she received 200 R.U. of chorionic gonado- 
tropic hormone and 300 R.U. of anterior jiituitary gonadotropic hormone until the 
fourteenth day of the cycle for 0 eycle.s. Her cycle is the same and she has a three- 
to tive-day good flow, iler uterus hus remained normal in size and the flow is normal 
after seven months without therapy. 
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oligomenorrhea, and hypomenorrhea, which constituted the major types 
encountered, over 50 per cent are still free of symptoms, even after cessa- 
tion of treatment (Table VI). 


SUMMARY 

1. One hundred and twenty-five eases of menstrual disorders were 
presented. 

2. These were referred primarily as endocrine cases and were studied 
and treated on this basis. 

3. In this gi’oiip a significant correlation was found to exist between 
menstrual irregularities and endocrinopathies. 

4. Endocrine therapy resulted in marked improvement in over 50 
per cent of the patients treated. 

Our appreciation is extended to Dr. AV. H. Stoner of Scherinp Corporation, Bloom- 
field, N. J., for his. generous supply of estradiolbenzoate ( pi-ogj-non-B ) and progesterone 
(proluton), estradiol dipropionate (progynon, D. P.), pregnant mare’s serum (anteron). 

The chorionic gonadotropic hormone (A. P. L. ) and the anterior pituitary gonado- 
tropic hormone (Gonadotropic Factor) used in these experiments were manufactured 
by Ayerst, McKenna & Harrison (United States), Ltd. 
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cvinopathies were dj^smenorrhea, oligomenorrhea, hypomeuorrhea, pre- 
menstrual tension, and amenorrhea in tlie order named; tliis group con- 
stituting about 85 per cent of the menstrual disturbances. It was not 
the intention of this paper to attribute an underlying endocrinopathy 
as a cause for all menstrual irregularities, for the data were collected on 
the basis of the endocrinopathy and not the menstrual disorder. How- 
ever, the exceedingly high incidence of menstrual disorders in patients 
with endocrine stigmas was considered more than a coincidence. It may 
well be that the presence of an endocrinopathy predisposes a menstrual 
disturbance. Additional data which are being accumulated may lend 
strength to this supposition. Data tabulated on patients worked up in 
a gynecology clinic from an endocrine viewpoint would do much to bring 
the loose ends of this problem together. 

The hormone assay was found to be of considerable value in the 
diagnosis and treatment of these menstrual irregularities, particularly 
when correlated with the other laboratory procedures. 

In the majority of cases, the patients were treated on the basis of the 
endocrine findings. Only five types of drugs were necessary to carry out 
optimal treatment in most cases. These were as follows; (1) Prolan A, 
in which the source was either anterior pituitary gonadotropic hormone 
or pregnant mare’s serum; (2) prolan B, in which chorionic gonado- 
tropic hormone was employed; (3) estrogenic hormone, wMch was 
utilized chiefly as estradiol benzoate or estradiol diproprionate, (4) 
corpus luteum extract in the form of progesterone; and (5) thyroid 
hormone prescribed in the form of desiccated thju’oid gland substance. 


Table VI. Results of Treated Cases 


diagnosis 

1 

NO. OF 
CASES 

DURATION 
OF TREAT- 
MENT 

TIME OP 
RESPONSE 


EXTENT OF | 

IMPROVEMENT 1 

FAILURE 

STILL 

IMPROVED 

AVITHOUT 

THERAPY 







marked I 

1 SLIGHT 

NO. 

% 

NO. 

% 



NO. 

% 

NO. 

1 

Dysmenorrhea 

33 

1-12 

3.7 

1-3 

2.9 

27 

66.6 

5 

15.2 

6 

jl8.2 

18 

54.5 

Oligomenorrhea 

19 

1-12 I 

4.4 

1-4 

3.1 

13 

68.4 

1 1 

5.3 

1 5 

26.3 

10 

53.0 

Hypomenorrhea 

17 

1-7 

3.7 

1-4 

2.2 

12 

71.0 

2 

12.0 

3 

17.0 

9 

53.0 

Premenstrual 

22 

3-9 

3.5 

1-4 

2.0 

14 

63.6 

1 3 

13.6 

1 0 

22.8 

5 

23.0 

tension ! 

Amenorrhea 

9 

2-12 

4.5 

1-6 

3.8 

7 

77.7 

2 

22.3 

0 

0 

1 

s 1 

89.0 

Menorrhagia 


1-3 

2.0 

1-2 

1.6 

2 


0 

0 

0 

0 

2 

100 

Hypermenorrhea 


1-4 

3.2 

1-3 

2.8 

4 


0 ! 

0 

1 

20.0 

4 

80.0 

Polymenorrhea 


1-5 

3.0 

1-3 

2.5 

3 

QQII 

0 

0 

■1 

0 

3 

100 

Metrorrhagia 


1-4 

2.5 

1-3 

2.0 

2 


0 

0 

H 

0 

2 

100 


1 112 1 





79 


13 

11.6 


18.1 

61 

54.4 


Utilizing treatment based on correcting the existing endocrinopathy, 
it Avas found that over 50 per cent of the patients with menstrual dis- 
turbances (Table VI) were free of symptoms even after treatment Avas 
AvithdraAvn, although it is possible that some of these patients may yet 
have a recurrence. Only 18.1 per cent of the patients treated in this 
manner failed to respond at all, and 70 per cent of the patients improved 
markedly Avith the elimination of the meiAStrual irregularity, although 
about 16 per cent of tliese subsequently relapsed. In dysmenorrhea. 
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the ovaries/**’ ***’ as well as growth of the clitoris and preputial 

glands.®^ Continncd administration of testosterone, however, results in 
eventual atrophy of the ovariesd®’ As regards the action of testosterone 
on the pituitary, there is evidence to suggest that, in adult female rats, 
testosterone inhibits,^’ whei’eas, in immature rats, it stimulates^**’ ®®’ 
the gonadotropic activity of the hypophysis. Furthermore, menstruation 
has been delayed and ovulation inhibited in monkej^s®®’ and rabbits^^ 
with testosterone. It appears, therefore, that when administered to female 
animals, testosterone exhibits a variety of properties, evoking gjmecogenic 
and androgenic responses, the relative intensity of the component effects 
varying with the species and the age of the animal and the dosage and 
duration of the hormone administration. It would, therefore, hardly 
seem justifiable to base the rationale for the use of testosterone, as a 
therapeutic agent in women, upon a single one of its biologic properties 
(viz., the ability to suppress the A’aginal eornification reaction in rats 
and mice) and ignore the other properties which biologically can be con- 
sidered as antithetical and could, therefore, quite logically permit of 
diametrically opposite conclusions. It seems to us to be both illogical 
and unnecessaiy to seek, in animal experiments, a rationale for the use 
of androgens in the treatment of abnormal uterine bleeding, when a 
physiologic basis for their use can be found in the biologic effect which 
testosterone evokes in human females. Thus it has been shown that 
testosterone propionate, if given in sufficient amounts to woman, inhibits 
the secretion of gonadotropic liormone by tlie hypophysis,®- suppresses 
ovulation^^ and menstruation^^’ ''®’ ®® and abolishes temporarily the 

normal proliferative and secretory phenomena of the .endometrium, re- 
ducing the latter to a state of involution.-^’ ®® In cyclical women, in 
contrast to rodents, the action of testosterone propionate appears to be 
monophasic, viz., antig;\mecogenic. It was felt, tlierefore, since testo- 
sterone inhibits both the gonadotropic activity of the pituitary (which 
appears to be the primary factor in tlie cycle of events ■which culminates 
in uterine bleeding) and the endometrium (which is the end organ in- 
volved in the bleeding process) that po.ssibly abnormal uterine bleeding 
could be controlled by utilizing this antigynecogenic property of testo- 
sterone. 

Here we wish to present: (a) our experience (extending over a 
period of over three years) with 61 cases of abnormal uterine bleeding 
treated with testosterone propionate; (b) recommendations as to the 
optimal dosage; (c) safeguards to be employed in order to avoid the 
maseulinization phenomena; (d) some theoretical concepts in regard 
to the etiolog;s^ of functional bleeding and the physiologic role of 
androgens in the sex hormone organization of the human female; and 
(e) a preliminary report on the value of methyl testosterone, ethinyl 
testosterone and androgen implantation. 

LITERATURE 

In 1938, Loeser^o reported good results in a series of 10 cases of inenorrliagia 
treated with testosterone propionate. Five of these were apparently functional and 
5 had small fibroids. The dose used varied from 500 to 1,500 mg., given during 
three to four weeks, Unfortunately, the author did not state what the results were 



THE TREATMENT OF ABNORMAL UTERINE BLEEDING 

WITH ANDROGENS 

Therapeutic Evai.uatiox of Testosterone Propionate, IMethnu 
Testosterone, Ethinyl Testosterone and Androgen 
Implantation 

Udall J. Salaion, M.D., Samuel H. Geist, M.D., 

Joseph A. Gaines, M.D., and Robert I. Walter, M.D., 

New York, N. Y. 

(From Ihc Gynecological Service and the Lahoratories of the 'Mount Sinai Hospital) 

D uring the past three years, several enthusiastic reports have ap- 
peared on the use of synthetic male hormone (testosterone pro- 
pionate) in the treatment of functional bleeding. To those who are 
interested in the problem of abnormal uterine bleeding and have been 
following the literature dealing with this subject, these reports sound an 
encouraging and Aveleome note. For, in spite of numerous clinical, 
morphologic, and hormonal studies performed in the past ten years, both 
tlie etiology and therapy of functional uterine bleeding still remain un- 
solved problems. A variety of theories and therapeutic agents have been 
in vogue at various time.s, but none has withstood critical anal.ysis. It 
is, thei’efore, of considerable practical, as well as theoretical, importance 
to examine, critically, the results obtained udth testosterone propionate. 

It does not fall within the province of this paper to review and at- 
tempt to correlate the vast literature dealing with the biologic effects 
of androgens in laboratory animals. It is worthy of note, however, that 
the use of testosterone propionate as a therapeutic agent in gjmecology 
is generally based on the observation that testosterone suppresses the 
vaginal (estrus) smear reaction in rats and mice."’ Several 

authors have concluded therefrom that androgens are antagonists of the 
estrogens. What apparently has been overlooked is that, during the 
period of (testosterone induced) estrus suppression, the vaginal mucosa 
is markedly mucinified; that the endometrium at the same time reveals 
proliferative and, in some cases, progestational changes; and that the 
muscular coats of the uterus and vagina are hypertrophied.^^’ 

So that the “antagonism” between estrogens and androgens, upon which 
the therapeutic use of testosterone in -women is based, is actuall.v confined 
to one phase of the estrogen action in rodents viz., the cornification of 
the vaginal mucosa. In other respects, however, testosterone either 
simulates, complements, or augments the action of the estrogens. It is 
interesting to note that, in immature female rats and mice, testosterone 
exhibits both gyneeogenic®' and androgenic properties. Thus it causes 
premature opening and cornification of the vagina'^’^ and hyirertrophy of 
the ute rus, in addition to follicle growth and corpora lutea formation in 

•The term ‘‘jrynccogcn” refers to the female sex hormones, i.o., both the cstrouens 
anu propesterone. ° 
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stained as previously deseribed.ao, es A pretreatment endometrial biopsy, by suction 
curettage, was performed in the majority of patients before periods of bleeding. 
In our attempt to determine the effect of different doses of the hormone upon the 
vagina and the endometrium, biopsies were taken, in some cases as frequently as 
once weekly. In the routine management of a ease, liowever, it is not essential to 
perform repeated biopsies, inasmuch as one can derive sufficient information, for 
clinical purposes, from the vaginal smears alone. 


CH, OOCCH, CH, 


CH, 




/\/ 


/\/\/ 

O 

Testosterone Propionate 


Dosage. — Testosterone propionate* was chosen as the most active androgen avail- 
able.'ss The dosage was varied widely in the earlj- stages of this study, in order to 
determine the optimal dosage required to obtain a satisfactory therapeutic effect. 
lYe had observed that menstruation can be suppressed in normal cyclical women 
with 500 mg. or more per month. Further experience revealed that there is a con- 
siderable variation in the response of different individuals to comparable doses of 
testosterone. In this series the total dosage was varied from 75 to 2,150 mg., over 
periods extending from one to seven months. The testosterone propionate was ad- 
ministered in doses of 5 to 100 mg., in sesame oil (10 to 25 mg. per c.c.), intramuscu- 
larly, 2 or 3 times weekly, in the gluteal region. 


RESULTS WITH TESTOSTERONE PROPIONATE 

Endometrial Studies 

Preliminary premenstrual endometrial biopsies were performed in 42 
cases. Of these, 4 showed hyperplasia and 4 proliferation; the re- 
mainder showed normal secretory patterns (Fig. 1). 

E-ffect of Testosterone on the Endometrinm. — As previousl}' reported,=i. 2". -lo, cs 
testosterone propionate, if administered in doses of 500 mg. or more per month, may 
reduce the endometrium to a state of atrophy (Fig. 2) or hypoplasia. This is 
associated with a temporary suppression of menstruation. With smaller doses (ap- 
proximately 300 to 400 mg. in one month), the corpus luteum effect on the endo- 
metrium (secretory phase) alone is suppressed with preservation of the prolifera- 
tive picture, menstruation usually being delayed a few days and reduced in amount.®^ 
With still smaller doses (less than 300 mg. per month), premenstrual biopsies after 
testosterone propionate reveal the presence of a secretory phase, the estrogen and 
progesterone activity being apparently uninfluenced by the testosterone. It is note- 
worthy that after the discontinuation of treatment, the normal proliferative (Fig. 3) 
and secretory patterns (Fig. 4) of the endometrium reappear within two to three 
months, usually even in cases in which menstruation has been suppressed and the 
endometrium has been reduced to a state of advanced atrophy. 

Effect of Testosterone on the Vagkial Mucous Membrane. — It has been pointed out 
that in large doses (500 mg. or more per month), testosterone produces striking in- 
volutional changes in the vaginal mucous membrane, coinciding with the period of 
induced amenorrhea. The smears exhibit cytologic changes indicative of 
varying degrees of estrogen deficiency. In some instances the involutional changes 
are as striking as in cases of advanced senile atrophy, the vaginal smears consisting 

*For the testosterone propionate used in this investigation, we are indebted to Dr. 
E. Schwenk, Sobering Corporation, Bloomfield, N. J. (Oreton), and to Mr. K. C. 
Mautner, Ciba Pharmaceutical Products, Summit, N. J. (Perandren). 
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after discontinuation of tlie treatment. At about tlio same time, Fossae reported a 
series of 6 cases of mono- and metromctrorrbagia treated Tritli testosterone pro- 
pionate. The doses used varied from 200 to 2,200 mg. Anal 3 -sis of the 6 case 
histories which arc presented reveals that onl)' 2 could be considered as representing 
satisfactoi-j' results. One patient was 45 j-ears of age, and, after 200 mg. of 
testosterone, developed amenorrhea and menopausal sj-mptoms. The other was IS 
3 ’ears of age and had a historj' of menometrorrhagia alternating with amenorrhea, 
bn tlie basis of tlie results obtained in an additional 20 cases, the autlior concluded, 
however, that testosterone is an effective therapeutic agent in the treatment of 
meno- and metrorrhagia. 

In the same j’car, Geist, Salmon and Gaineses published a series of 25 cases of 
menometrorrhagia (21 functional and 4 associated with small uterine mj’omas). 
The investigation included a studj' of the effect of testosterone propionate upon the 
endometrium in correlation with its clinical effects. The significance of this report 
is three-fold; first, the posttherapy period of observation which revealed the per- 
sistence of the therapeutic effect, in some eases for as long as five months after 
cessation of the treatment; second, the striking regressive changes induced in the 
endometrium followed bj' restoration to the normal pattern; and, third, the warn- 
ing in regard to the induction of masculinization phenomena when large doses of 
testosterone are used. The dosage ranged from 300 to 1,000 mg. per month. The 
abnormal bleeding was controlled in all but 2 cases, during a period of observation 
extending up to five months. Four of the patients developed mild facial hirsuties, 
3 hoarseness and one acne. 

In 1938, Beclere® treated 14 patients with menorrhagia (6 premenopausal, 7 
associated with chronic adnexal disease, and 1 with a submucous fibroid). He was 
able to control the excessive bleeding in all but 2 cases (chronic adnexitis), using 
small doses (1 to 2 injections of 25 mg. each, per month). In 1939, the Mazers^c ob- 
tained good results in 08 per cent of a series of 38 cases (29 metrorrhagia and 9 
menorrhagia), using comparatively small doses (30 to 300 mg. per month). With 
this dosage no masculinization phenomena were produced. 

jMATERIAL 

The present studj' was conducted on a series of 61 cases of abnormal uterine 
bleeding. In this series are included 25 cases which had been previously reported in 
1938. 

In 45 cases examination failed to reveal palpable organic disease, and the cases 
were accordingly classified as “functional.” In 15 cases, small uterine myomas 
were present. These varied in size, the largest uterus approximating the size of a 
four months’ gravid uterus. There was one case of adenomyosis of the uterus with 
menorrhagia. Of the 45 patients with functional bleeding, 33 were between the ages 
of 40 and 53 j-ears; 11 were from 21 to 39 j’ears of age. One patient was aged 
14 J-ears. The patient with adenomyosis was 36 j-ears of age. Twentj--one patients 
had menorrhagia; 15, meno-metrorrhagia ; and 9, polj-menorrhea. The duration of 
sj-mptoms, before the institution of treatment, varied from two months to ten j-ears, 
the majoritj' having had sj-mptoms for more than nine months. 

In the group of patients with uterine fibroids, the ages varied from 38 to 50 
j'cars. In 7, the bleeding consisted of menorrhagia; in 6, meno- and metrorrhagia; 
and, in 2, menorrhagia with polj-raenorrhea. 


METHODS 

Previous studies with testosterone propionate in women have demonstrated that 
this homionc, if given in adequate amounts, produced characteristic changes in the 
cndometriunisi, as, 40, es (suppression of progesterone effect, inliibition of the normal 
proliferative picture resulting in hypoplasia or atrophy) and regressive changes 
(evidence of estrogen deficiency) in the vaginal smear.ss, gs, c 4 ppr this reason, 
the endometrial biopsy and the vaginal smear serve as useful objective indicators of 
fhc activitj- of the administered hormone and were employed in our cases in correla- 
tion with the clinical results. Smears were taken twice weeklj-, prepared, and 
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Fig. 3. — Case A. S. Endometrial biopsy (133) taken sixteen days after the preceding 
one (Pig. 2), showing moderate proliferation indicative of restoration of estrogen 
activity. 



Fig. 4. — Case A. S. Endometrial biopsy (E4), taken two weeks after E3, showing 
secretory pattern indicative of normal estrogen and jn-ogesterone activity. Normal 
menstruation began three days later. 
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Fig. 1. — Case A. S., aged 32, gravida i, para i, had regular menstrual (28 to 30 
days) cycle, menorrhagia (periods iasting nine to twelve days), fourteen months’ dura- 
tion, Preliminary endometrial biopsy (El) taken two days promenstrually, showing 
characteristic secretory pattern. Patient was then given C50 mg. of testosterone pro- 
pionate during tlie following thirty days. 



Fig. 2.— Case A. S. Endometrial biopsy (E2) taken thirty-five days after the pre- 
lirniMry biopsy, i.e., five days after the expected date of onset of the next period whicli 
tailed to appear. Tlie biopsy reveals the endometrium to be in a state of marked 
Involution. 
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Fig. 7. — Case A. S. Vaginal smear (V3) taken ten days after V2, revealing larger 
epithelial cells and a decrease in leucocytes, indicating beginning estrogen activity. 



Fig. 8. — Case A. S. Vaginal smear (V4), fifteen days after V3 (which was eight 
days before the occurrence of menstruation). The smear shows restoration of large, 
squamous epithelial cells and absence of leucocytes, indicative of normal estrogen 
activity. 
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Fig. 5. — Case A. S. Normal pretreatment vaginal smear (VI), showing large, squa- 
mous epithelial cells with small, deeply-staining nuclei. 



®-~Case A. S. Vaginal smear {V2) taken at the same time as B2 (Pig. 2) 
aurmg period of amenorrhea induced by testosterone propionate. The smear reveals a 
preponderance of small, round, and oval epithelial cells with prominent nuclei, numer- 
ous leucocytes and almo.st complete absence of the large squamous epithelial cells. The 
smear resembles the estrogen defleiency smear characteristic of senile atrophy. 
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Eesults in 15 Cases of Meno-Metrorrhagia Associated With Fibroids 


Primary Bcsiilts: 

Temporary amenorrhea 
Normal menses 
Moderate improvement 

Late MemiUs; 

Normal menses 
Moderate improvement 
Failures 


4 cases 
9 cases 
2 cases 

6 cases 
2 cases 

7 cases (submucous fibroids) 


CLINICAL RESULTS 

The results in the series of cases with uterine fibroids were not as satisfactory. 
The immediate results in this series were encouraging. Of 15 patients, 9 had 
normal, regular menses; 4, amenorrhea; 2, moderate improvement. After discon- 
tinuation of treatment, however, onlj’ 6 remained normal and regular ; 2 showed 
approximately 50 per cent improvement; 7 had complete recurrences. Five of tliese 
patients with failures were subsequently operated upon because of the persistence 
of the bleeding. All were found to have submucous fibroids which probably ac- 
counted for tlieir failure to respond to testosterone. It is worthy of note that we 
failed to detect in tliese cases any appreciable shrinhage in the size of the fibroids 
as a result of the treatment with testosterone. 

The primary result in the case of adenomyosis of the uterus was good while the 
patient was receiving the testosterone. However, there was a complete recurrence 
of symptoms two months after the discontinuation of treatment, and hysterectomy 
was subsequently performed. 

‘ ‘ ARRHENOMIMETIC ’ ’ EFFECTS 

Thirteen of the 61 patients in this scries exhibited side-effects that are worthy 
of note. A number developed masculinization (arrhenomimetic) phenomena, viz., 
slight hirsuties of the face and extremities (5 cases), deepening of the voice (6 
cases), and enlargement of the clitoris (3 cases). In 5 instances, slight acne ap- 
peared on the chest, back, and face. A few patients developed all 3 symptoms, i.e., 
hoarseness, hirsuties, and acne. With but one cxi-.eption, none of these complications 
occurred in the patients receiving less than 500 mg. The exception was a patient 
who developed slight acne and hirsuties after 315 mg. 

The hirsuties occurred only in brunettes, 3 of whom had had slight hirsuties before. 
It is interesting to note in this connection that Hamblenzs has reported that bru- 
nettes excrete more androgens than blondes. The greater susceptibility of brunettes 
to testosterone may be related to this fact. It is ivorthy of note that a number of 
patients who received very large doses (up to 2,000 mg.) of testosterone, sufficient 
in many cases to suppress menstruation, did not develop any of these symptoms. 
The androgen effects began to regress several weeks after discontinuation of treat- 
ment, and in all but 2 cases disappeared after six months. In these two, some 
hoarseness and slight facial hirsuties hav’C persisted for twelve months, but appear 
to be diminishing steadily up to the present writing. Both of these patients had 
received large doses (upwards of 1,500 mg.) of testosterone propionate. 

Estrogen Deficiency Symptoms. — Several patients complained of vaginal discharge 
and vaginal burning during or following the testosterone administration, caused by 
temporary atrophic changes in the vaginal mucosa. Smears in these cases revealed 
morphologic changes similar to those observed in postmenopausal vaginitis. The 
vaginitis is probably attributable to the loss of glycogen from the vaginal mucosa.64 
These symptoms subsided rapidl}’’ after discontinuation of the testosterone propionate. 

Constitutional Effects. — The majority of the patients volunteered the informa- 
tion that they felt more vigorous, had improved appetite and gained in weight 
while receiving the injections. A number of the patients, of their own volition, 
reported a striking increase in libido during the period of treatment. 
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of small, round, and oval epithelial cells with prominent nuclei ("deep cells” of 
Papanicolaou; 5^ "atrophy cells ”;26 ‘‘estrogen deficiency cells";* and leucocytes) 
(Pigs. 6 and 7). In some cases the androgen effect is less marked, the smears show- 
ing only a scattering of the "atrophy cells" among the large squamous epithelial 
cells. 

Our studies have, furthermore, revealed a fairly consistent chronologic relation- 
sliip between the appearance of regressive changes in the endometrium and vaginal 
mucosa and the advent of the defeminization phenomena. It was noted that the 
latter were almost invariably preceded by the signs of morphologic regression in the 
vaginal mucosa and the endometrium. During the early stages of our studies, we 
did not fully appreciate the practical importance of this observation. Subsequently, 
however, it became apparent that by discontinuing the testosterone as soon as the 
first signs of morphologic regression made their appearance, the masculinization 
phenomena could be avoided. On correlating the changes in the endometrium, vaginal 
mucosa and vaginal smears, we found that the smears reflected the early regressive 
changes as consistently as the endometrial or vaginal biopsies. Por this reason, 
we have employed the vaginal smear as an index of testosterone saturation and 
consider it an indispensable safeguard in regulating the dosage of testosterone in the 
treatment of gjmecologic conditions. 

Pesults in 43 Cases op Pdnctionaij Bleeding 


Trimary Jtcmlts: 

Temporary amenorrhea 29 cases 

Normal menses 15 cases 

Slight improvement 1 case 

Late Results (Period of Observation G to 38 Months) ; 
Normal menses 26 cases 

Hypomenorrhea 3 cases 

Amenorrhea (menopause) 1 case 

Moderate improvement 12 cases 

Pailures 3 cases 


CLINICAL RESULTS 


Control of excessive bleeding in the functional group occurred during, or soon 
after, treatment, in all but one case. Good primary results occurred, therefore, in 
97.7 per cent of the cases. In many instances, improvement became apparent after 
one month; in others, onty after two or three months of treatment. In 29 cases, 
a temporary amenorrhea of one and one-half to four months was first established, 
followed by normal menses. In 26 cases a normal menstrual cycle was established 
and persisted during the entire period of observation which, in several cases, ex- 
tended up to thirty-six months. In 5 of this group, moderate menorrhagia returned 
several months after the discontinuation of the treatment. These patients were con- 
trolled with supplementary courses of testosterone for one or two months, the monthly 
dosage varying from 100 to 200 mg. In 3 cases, there was complete recurrence of 
the menorrhagia after intervals of six, eighteen, and twenty months' duration, re- 
spectively. One woman, 50 years of age, developed amenorrhea and menopausal 
symptoms. Three others, also in the fifth decade of life, showed alternating periods 
of hjqiomenorrhea and amenorrhea. In 12, the bleeding, though not restored to 
normal, was considerably diminished in amount and duration. Thus, after a follow- 
up extending up to thirty-six months, satisfactory results persisted in 66.6 per cent 
of the cases and moderate improvement in 26.6 per cent. The remaining 6.8 per 
cent of the cases were considered therapeutic failures. 


suggested calling these cells “atrophy” or “estrogen deficiency” cells, since 
tiieir presence m the smear is the result of some degree of atrophy of the vaginal 
mucous membrane and is indicative of a state of estrogen deficiency. 
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RECENT ADVANCES IN ANDROGEN THERAPY 


Although the clinical results obtained with testosterone propionate in the treat- 
ment of functional blending have been satisfactory, the treatment has two objec- 
tionable features. These are: (1) the necessity for repeated injections, and (2) 
the risk of inducing arrhenomimetic phenomena. 

Oral Administration of Androgens. — In an attempt to overcome the first of these, 
we have resorted to two other methods of administering androgens, i.e., by the 
oral route and by implantation of pellets of the hormone. Testosterone and 
testosterone propionate are absorbed in such small amounts from the intestinal 
tract that enormous doses would have to be administered in order to be effective. 
The expense to the patient would be so great as to make it impractical. 
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Methyl testosterone, 20 . os however, is absorbed much more readily from the intes- 
tinal tract. In a study of the biologic properties of this compound, we have found 
that when administered entcrally its effects are very similar to those produced by 
testosterone propionate given parenterally.oo Its androgenic potency in women 
(when given by mouth) appears to be ap 2 )roxiniately one-third that of testosterone 
propionate administered intramuscularly. Although our clinical studies with this 
compound have not been extensive enough to warrant final conclusions, we have 
sufficient data to lead us to believe that this compound should prove valuable as a 
therapeutic androgen. 

Buccal Absorption of Testosterone in Propylene Glycol Solution. — Recently we 
have found that testosterone in solution in propylene glycol is absorbed from the 
sublingual space. Preliminary studies indicate that this may prove to be a simple 
and economical method of androgen administration. 

Implantation of Androgen Pellets. — IVith the objective in view of eliminating 
frequent injections, we implanted 22 patients with pellets of testosterone and tes- 
tosterone propionate.sc The results of tliis study are being reported in detail else- 
where. Although some very interesting information was obtained concerning the 
rate of absorption of the hormone and its effect u 2 )on the surrounding tissues, the 
implantation of testosterone appears to be of little, if anj'-, practical value as a 
therapeutic procedure in gynecologj'. 
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VALUE OF METHYL TESTOSTERONE 

In an attempt to find a therapeutic agent that would possess the therapeutic 
effectiveness of testosterone propionate without its arrhenomimetic properties, we 
have used a number of androgens of low androgenic potency, viz., androstenedione. 
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Effect of Testosterone Propionate on Associated Dysmenorrhea, Premenstrual 
Tension and Mastalgia . — A number of patients who had dysmenorrhea, premenstrual 
tension, and premenstrual mastalgia, associated with menorrhagia, reported either 
considerable improvement or complete relief. 

MANAGEMENT OF A CASE OF MENO- AND METRORRHAGIA WITH TESTOSTERONE 

PROPIONATE 

During the experimental stage of our investigation, the dosage of testosterone 
propionate was varied widely in order to reveal the range of its biologic and thera- 
peutic effects. Accordingly, we have been able to study the clinical, as well as the 
morphologic, results of doses varying from 45 to 1,000 mg. per month. It soon 
became apparent that in order to attain a therapeutic effect, it was not necessary 
to resort to the high doses. Whereas, in the cases in which marhed inhibition of the 
endometrium and temporary suppression of menstruation were induced, good results 
were achieved, it is significant that comparably good results were obtained in other 
patients with doses insufficient to suppress menstruation or to produce morphologic 
evidence of estrogen deficiency in the endometrium and vaginal mucosa. There is 
undoubtedly a considerable variation in the responsiveness of different individuals 
to similar amounts of testosterone propionate. This is probably due to variation 
in the androgen requirements of different individuals. 

Until rve are able to determine, quantitatively, the androgen needs of the patient, 
and, in the absence of methods of estimating, individual susceptibility, vie deem 
it advisable to adhere to certain more or less arbitrary limitations of dosage. Each 
patient must, furthermore, be considered in the light of an individual experiment. 
It may be necessary to increase or decrease the amount administered, depending 
upon the response of the patient. Endometrial biopsies and vaginal smears (both 
of which are office procedures) are of considerable aid in the regulation of the dosage. 

Severe Meno- and Metrorrhagia . — For patients with marked bleeding, we suggest 
300 mg. per month as the optimal dose, given in single intramuscular injections of 25 
mg., 3 times weekly. Vaginal smears should be taken twice weekly and, at the 
first sign of regressive changes, therapy should be discontinued. If there is no, or 
only slight, symptomatic improvement during the next menstrual period, a similar 
course of testosterone should be repeated the following month. If the first men- 
strual period is moderately improved, 150 mg. in divided doses may be given the 
following month. If the bleeding is reduced to approximately normal after the 
first course, a second course should be given the following month, reducing the 
monthly dose to 100 mg. 

Moderate Meno- and Metrorrhagia . — For patients with moderate degrees of menor- 
rhagia or menometrorrhagia, 150 to 200 mg., in divided doses, for the first month, is 
usually adequate. It is advisable to supplement the first month’s treatment with a 
second course the following month, using approximately half of the first monthlj^ 
dose. 

Patients that have showm a tendency to recurrence after an interval of normal 
menses for several months have been satisfactorily controlled with small doses, e.g., 
10 mg., twice or three times weekly, or 25 mg. once weekly, given for four to six 
weeks. 

If menstruation is suppressed or delayed, the further management of the case 
is determined by the endometrial biopsy and vaginal smear findings. If the en- 
dometrial biopsy reveals absence of secretory phase of regression of the proliferative 
phenomena and/or the vaginal smear shows estrogen deficiency changes, no more 
testosterone should be given. If at any time during the course of treatment facial 
hirsuties or coarsening of the voice should occur, therapy should be discontinued. 
Should acne occur, it need not be considered a serious deterrant to further therapy, 
since it subsides rapidly after stopping the testosterone. We have found it helpful 
to use an ointment containing estrogens, locally, in these cases (360 E.U. of estra- 
diol per gram of lanolin base). The vaginitis that may occasionally occur can be 
readily controlled with vaginal estrogen suppositories (2,500 B.U. of estradiol 
[progynon DH] per suppository) used nightly for several nights. 
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In any event, it appears from these studies that menorrhagia and meno- 
metrorrhagia, associated with submucous fibroids, are not satisfactorily 
controlled by testosterone, Avhereas, in the presence of small or intra- 
mural fibroids, the results are likely to be as satisfactory as in the 
pureljr functional group. 

Undesirable Effects. — Under this caption are included masculiniza- 
tion (arrhenomimetie) phenomena and the estrogen deficiency symptoms 
which result from large doses of testosterone. As has been pointed out 
above, this syndrome, viz., the amenorrhea, hirsuties, hoarseness, and 
enlargement of the clitoris, is induced when doses of 500 mg. or more 
per month are administered. The therapeutic dose is considerably 
smaller and, with the exception of an occasional susceptible case, pro- 
duces none of these complications. It is, furthermore, possible to avoid 
these phenomena, even in the susceptible cases, by paying close atten- 
tion to the cjdologie changes in the vaginal smear. At the first sign of 
androgen effect, the testosterone should be discontinued. If this safe- 
guard is emploj’-ed, the valuable therapeutic properties of testosterone 
can be utilized without fear of inducing any of tlie undesirable arrheno- 
mimetic phenomena. 

Relationship to Fertility. — The question may be raised whether tes- 
tosterone may intei’fere witli fertility. It is logical to assume that when 
sufficient testosterone propionate is given to abolish the progesterone 
effect in the endometrium and to suppress menstruation, ovulation has 
probably been inhibited. Furthermore, histologic studies®^ of the ovaries 
of women, with normal ovulatory cycles, who had been injected with 
large doses of testosterone propionate, indicated that maturation of the 
follicle and ovulation are inhibited. It is worthy of note that excretion 
of pregnanediol Avas suppressed during the current cycle in these cases.^^ 
The regular reappearance of the secretory phase in subsequent cycles 
indicates, in the light of our present knoAA'ledge, the resumption of the 
normal gonadotropic activity by the pituitary and restoration of normal 
follicle groAvth and OAUilation Avith its attendant hormone production. 
In one case, folloAving the administration of large doses of testosterone 
propionate (sufficient to suppress menstruation and induce characteristic 
regi’essive vaginal smear changes), conception took place during the 
period of amenorrhea and Avithin tAvo Aveeks after the return of the 
smear to its normal (follicular) status. This patient Avas delivered of 
a normal child nine months later and, during the succeeding tAventy- 
four months, has had normal regular cycles. There have been 2 other 
normal pregnancies in this series. Mazer and Mazer^® reported 4 preg- 
nancies folloAving testosterone therapy. Of these, one patient had an 
induced abortion, and 3 AA^ere deliAmred of normal infants. 

Modus Operandi of Testosterone Propionate. — The hormonal mech- 
anisms involved in normal, as Avell as in abnormal, uterine bleeding are 
still but incompletely understood. Any discussion, therefore, of the 
modus operandi of a therapeutic agent that is presumed to control 
abnormal uterine bleeding must be regarded as highly speeulatiAm. Hoav- 
eA^er. a feAv facts are knoAvn and, on the basis of these and our ImoAA'ledge 
of the biologic effects of testosterone in Avomen, Ave are prompted to 
formulate a theory concerning the mechanism of the testosterone action. 
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androsteiiediol and etliin.vl testosterone. The first two proved disappointing; 
the last seemed to possess therapeutic potentialities. This compound (ethinyl testos- 
terone; pregneninolone ; pregnenin-20-on-3-ol-17 ; anhydro-hydroxy -progesterone), 
which was synthesized by Inhoffen, Longemann and Seriniss and is structurally very 
closely related to testosterone and progesterone, has been shown to possess the follow- 
ing biologic properties: (a) a progesterone-like action (progestomimetic) in imma- 
ture rabbits (being active when administered orally) ;3s, so (L) an estrogen-like action 
(estromimetic) on the uterus and vagina of adult and immature rats;i".®® and (c) 
an androgen-like action (andromimetic) in capons and rats.!-"^’ i"- 

In human beings, this compound has been shown to produce a progestational 
effect on the estrogen-primed endometrium ;io. 67 to be very weakly estromimetic and 
to exhibit no arrhenomimetic properties.cs There have been but few reports of the 
clinical use of this compound. Zondek and Eozin74, 75 have reported induction of 
uterine bleeding with pregneninolone; Hamblenza has investigated its value in the 
treatment of functional uterine bleeding with equivocal results. We have used 
this compound for a period of eighteen months in both functional meno- and metror- 
rhagia22 and dj'smenorrhea.s^, co Although the d 3 'sraenorrhea was relieved in a 
number of patients, pregneninolone appeared to have no significant effect on the 
abnormal bleeding. 

DISCUSSION 

A number of questions arise with regard to the use of testosterone in 
the treatment of abnormal bleeding, questions relating to (a) its efficacy 
as a therapeutic agent; (b) the undesirable effects that may result 
from its use; (c) the modus operandi; and, as a corollary to the last, 
(d) the theoretical implications as to the role played by androgens in 
the causation of normal and abnormal uterine bleeding. 

Therape^ctic Efficacy . — It is apparent from the results reported here 
that very satisfactory results can be obtained with testosterone pro- 
pionate in the treatment of some types of functional uterine bleeding. 
The persistence, furthermore, in the majority of the cases, of a normal 
menstrual cycle for many months after discontinuation of the treatment, 
prompts us to recommend testosterone propionate as a very effective and 
satisfactory therapeutic agent in the treatment of functional uterine 
bleeding. 

In contrast to the high percentage of good results obtained in the 
functional group, comparatively poor results Avere noted in the patients 
in whom bleeding was associated with fibroids. The initial results in 
the group with fibroids were quite good. However, after the discon- 
tinuation of testosterone, menstruation remained normal in onlj’’ 6 of the 
15 patients. In 6 patients, the abnormal bleeding recurred completely. 
Four of these were subsequently operated upon and found to have 
submucous fibroids. 

Are we to attribute the failure in these cases to the presence of the 
submucous fibroids ? It is, of course, unsatisfactory to draw conclusions 
from so small a number of cases, but, based on tbe results of this series, 
the conclusion seems warranted that when abnormal uterine bleeding 
is associated with submucous myomas, testosterone is not likely to have 
more than a temporary effect. 

As regards the patients with small fibroids in whom abnormal bleed- 
ing was completely controlled, it is an open question whetber the exces- 
sive bleeding was attributable to the small fibroids or to tbe same 
etiologic factors which cause excessive bleeding in the functional group. 



